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Abstract 
Despite the existence of a number of studies which examine the levels and the 
patterns of alcohol consumption by women, relatively little is known about the patterns of 
women’s alcohol consumption over their reproductive life course. Research involving 
women’s use of alcohol has tended to focus on identifying the patterns of drinking 
behaviour among adolescent, middle-aged and older women or even among those in 
clinical samples rather than women of reproductive age in a community-based sample. 
The reproductive period is a critical time associated with major transitions in women’s 
lives. To bridge the gaps, this thesis is conducted addressing three research aims:  
Aim 1: To explore how the patterns of alcohol consumption by women of 
reproductive age change over their life course. 
Aim 2: To determine why the patterns of alcohol consumption among women change 
over time. 
Aim 3: To investigate the social and health consequences for mothers and their 
offspring associated with the patterns of alcohol consumption by women over 
the reproductive life course. 
Data were taken from the Mater-University of Queensland Study of Pregnancy 
(MUSP), a prospective pre-birth cohort study which began in 1981 in Brisbane, Australia. 
The MUSP comprised of 6753 women who gave birth to a live singleton child at the 
baseline survey. Women and their children were initially assessed five times up to 21 
years post-birth. Since then there have been additional follow-ups of the mothers at 27 
years and their children at 30 years. At each survey, respondents completed a series of 
self-report questionnaires, which included a structured mental illness questionnaire (the 
CIDI) at 21 years and afterward. The current study uses women’s alcohol consumption 
measured from baseline up to the 21-year follow-up; predictor variables are measured at 
the baseline survey; covariate variables are measured at both the baseline and every 
measurement period, and variables assessing outcomes are measured at the 27-year 
follow-up. Offspring’s outcomes are measured at both 21 years and 30 years.  
A number of statistical analyses were undertaken to identify trajectories of alcohol 
consumption, estimate the prospective association between various baseline predictors 
and these trajectories as well as between the drinking trajectories and later life-course 
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outcomes. Additional analyses were undertaken to account for attrition. Sensitivity 
analyses were applied to confirm the results of the main analyses. 
The thesis findings showed that women can be categorised into three alcohol-
consumption trajectories (abstainers/minimal consumption, light consumption, and heavy 
consumption). These describe the short-term changes of women’s drinking behaviour from 
prenatal to postnatal period. The heavy consumption group includes those who drink 
heavily at pre-pregnancy and after the delivery during the breastfeeding period. 
In regard to long-term patterns of alcohol consumption, I identified four distinct 
trajectories of alcohol consumption by women over their reproductive life course. These 
drinking trajectories were abstainers, low-stable drinkers, moderate-escalating drinkers, 
and heavy-escalating drinkers. These four trajectories exhibited evidence of a high level of 
stability over time for abstainers and low-stable drinkers, but patterns of alcohol 
consumption changed for moderate and heavy-escalating drinkers. Although Australia is 
described as a high alcohol-consumption country, this finding suggests the diverse 
patterns of drinking among women over the long term with about 70% abstaining and 
having low-stable consumption, 25% having moderate-escalating consumption, and only 
5% having heavy-escalating consumption. Pattern of alcohol consumption among the 
heavy-escalating group changed over time. Women in this group consumed an average of 
almost two standard glasses a day at pre-pregnancy. They kept drinking, averaging 1.4 
standard drinks per day during pregnancy and delivery, then sharply escalated their 
alcohol consumption from a moderate level (1.5 standard drinks per day at Year 5) to a 
heavy level (2.4 standard drinks per day at Year 14 and 21). 
I found that membership of the abstaining trajectory is predicted by lower family 
income, being married, and high frequency of church attendance; while membership of the 
heavier-escalating trajectory is associated with women who were not currently married, 
never went to church and had unhealthy lifestyle behaviour. 
In relation to the life-course outcomes, I found that a maternal trajectory of moderate- 
escalating alcohol consumption is an independent predictor of an alcohol use disorder in 
the offspring’s lifetime at 21 years and offspring’s problem-gambling behaviour at 30 years 
after adjustment for a range of potential confounders. The associations differ by sex of a 
child. The findings also show that women with higher alcohol-consumption trajectories 
over a 21 year period may experience adverse outcomes—particularly in relation to their 
marital relationship, reproductive health and general wellbeing at 27 years. 
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This study makes a number of important contributions to the existing body of work 
related to the patterns, predictors and consequences of alcohol consumption over 
women’s reproductive life course. The main findings are an exemplar of Weber’s ideal 
types that best fits to the life course analytical framework employed in this study. This 
study also strengthens evidence for related prevention and intervention programs. 
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Chapter 1: INTRODUCTION 
 
1.1 Rationale 
Alcohol has been an important part of Australian culture since the time of colonisation 
in 1788 (Fitzgerald et al., 2009; Hall & Hunter, 1995; Room, 1988). During this time, 
drinking by men has been interpreted as a symbol of masculinity, strength, self-control, 
non-conformity, and willingness to take a risk (Gotoh, 1994; Herd, 1997; Lyons & Willott, 
2008; McDonald, 1994); while drinking by women has tended to be associated with a lack 
of femininity, conflict of social roles and family responsibilities, and loss of sexual 
inhibitions (Blume, 1997; Herd, 1997; Warner, 1997). The women’s liberation movement in 
Australia and other countries in Europe and in the United States in the early 1970s 
contributed to dramatic changes in Australian culture with new social values, expectations 
and aspirations for women as well as social attitudes toward women (Pocock, 2003; 
Roche & Deehan, 2002; Strachan, 2010; Summers, 1994). As a result, alcohol 
consumption by women has changed particularly for younger women (Hall & Hunter, 1995; 
Roche & Deehan, 2002; Summers, 1994). It has been suggested that the perceptions of 
the acceptability of women consuming alcohol and becoming intoxicated has also 
significantly changed (Schmidt, 2014). Drinking alcohol has become a more accepted 
component of women’s lifestyles (Roche et al., 2007). 
Following the social movements in the decade of the 1970s, there were increased 
efforts to identify the levels and patterns of alcohol consumption by women. Cross-
sectional studies pointed to a growing number of women consuming alcohol; and 
consumption patterns of the young female population did change over time (Hajema et al., 
1997). In cross-sectional studies, the common approach is to examine patterns of 
women’s alcohol consumption by comparing different age groups at one-time point. This 
method provides limited information about how a person’s alcohol consumption may 
change over time. Cross-sectional studies can identify average developmental trends in 
alcohol use but they are not able to adequately capture the changes in drinking behaviour 
over time (Fillmore et al., 1997; Maggs & Schulenberg, 2004). 
In contrast to cross-sectional studies, longitudinal studies with repeated measures of 
alcohol consumption allow researchers to examine how women’s drinking behaviour 
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changes over their life course by using advanced statistical technique such as latent class 
growth analysis (Nagin, 2005; Nagin & Odgers, 2010b) and growth mixture analysis 
(Muthén & Asparouhov, 2002; Muthén & Muthén, 2000; Muthén & Muthén, 2012; Weden & 
Miles, 2011). Recent longitudinal studies have reported four and up to six distinct drinking 
patterns, including non-drinkers, declining consumption, increased consumption, stable 
consumption and a curvilinear consumption (Bobo & Greek, 2011; Bobo et al., 2010; 
Brennan et al., 2011; Cerda et al., 2008; Cook et al., 2013; Gee et al., 2007; Platt et al., 
2010; Powers & Young, 2008). The research to date has tended to focus on identifying 
patterns of alcohol consumption among mid-aged and older women or female adolescents 
rather than women who are in the reproductive age range (Brennan et al., 2011; Platt et 
al., 2010; Powers & Young, 2008). These studies have also limited their investigation by 
the length of time for each follow-up, normally from 5 to 10 or 12 years in length (Cook et 
al., 2013; Kreager et al., 2010; Laborde & Mair, 2012; Thundal et al., 2000). Generally, 
there is not much attention paid to addressing the development trajectory of maternal 
alcohol consumption of reproductive-aged women over their reproductive life course. 
In addition to identifying drinking trajectories over the life course, it has been 
suggested that researchers should determine risk factors that predict and alter trajectories 
(Elder & Giele, 2009; Hutchison, 2005; Maggs & Schulenberg, 2004). Moreover, it is 
argued that by examining trajectories of alcohol consumption, researchers can better 
understand and predict whether women will experience positive and negative 
consequences of their drinking in the long term (Britton et al., 2015; Hill et al., 2000; Lanza 
et al., 2013; Maggs & Schulenberg, 2004; Petras & Masyn, 2010). 
The present study is of interest because it: (i) increases knowledge about women’s 
alcohol-consumption patterns over their reproductive life course; (ii) compare the patterns 
of alcohol consumption among Australian women to those in other countries; and (iii) 
identifies the social and health consequences of different drinking trajectories for women 
and for their child. Specifically, this research addresses the following questions: How does 
alcohol consumption by reproductive-aged women change over time? Does women’s 
socio-economic status, life events, or mental health problems lead to changes in her 
pattern of alcohol consumption? What are the health and social consequences associated 
with particular drinking patterns for women who consume alcohol and what are the 
consequences of these patterns of consumption for their child? 
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1.2 Thesis outline 
This thesis is divided into nine chapters. Chapter1 provides the rationale of the 
current study by outlining the current gaps and the need for research on alcohol 
consumption by women over the life course. 
In Chapter 2, I review the literature relevant to the research topic. In the first section, I 
review the history of alcohol consumption by women in Australia from the colonisation of 
Australia, marked by the arrival of the first fleet in 1788, up to the present time. In the next 
three sections, I review current cross-sectional and longitudinal research on how alcohol 
consumption by women changes over the life course; why the patterns of women’s alcohol 
consumption change over time; and what social and health consequences of mothers and 
their offspring are associated with these alcohol consumption changes. In the last section, 
I present research aims and my study objectives. 
In Chapter 3, I begin by introducing a life-course perspective as a research paradigm 
to further understand the developmental course of women’s drinking behavior over the 
reproductive life course. In this study I examine trajectories of women’s alcohol 
consumption over the reproductive life course, the predictors and consequences 
associated with membership of these trajectories are also of interest under the life-course 
paradigm. Subsequent sections provide a detailed description of the Mater-University of 
Queensland Study of Pregnancy (MUSP), a birth cohort study used for this thesis; the 
measure of variables; and the statistical methodologies employed. 
Chapters four through to eight contain manuscripts published by or submitted to 
international peer-reviewed journals. These chapters comprise the results section. In 
Chapter 4 and 5, I explore the short-- term (prenatal to postnatal period) and long-term 
(over 21 years) trajectories of alcohol consumption by women. In these chapters I also 
examine factors associated with membership of each trajectory. Chapter 4 was published 
in the Australian and New Zealand Journal of Obstetrics and Gynaecology; while Chapter 
5 was published in the Social Science Medicine – Population Health Journal. The last 
three results chapters are devoted to the social and health consequences associated with 
membership of the trajectories. I examined the impact of maternal alcohol consumption 
trajectories on offspring’s alcohol use disorder at 21 years in Chapter 6, and presented the 
association between maternal alcohol consumption trajectories and young adult offspring’s 
problem gambling at 30 years in Chapter 7. In Chapter 8 I describe the associations 
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between womens’ drinking trajectories and marital relationship, reproductive health, and 
subjective well-being at 27 years. 
In the final chapter I review and integrate the main findings of the study, showing how 
they are relevant to my conclusions. The strengths, limitations, implications of the key 
findings, and suggestions for further research are also included in this chapter. 
Due to the nature of thesis by publication, all manuscripts within the thesis contain a 
literature review, methods section and a discussion. Despite efforts to reduce the repetition 
of materials, some redundancy between results chapters (chapters four through to eight) 
and other chapters is inevitable.  
  
5 
 
Chapter 2: LITERATURE REVIEW 
 
Much of the literature concerned with alcohol use and misuse has focused for 
understandable reasons on male drinking. There is also a less prolific and somewhat 
diverse literature that examines alcohol consumption by females. It may well be that, as 
gender differences are addressed in society, alcohol consumption by females will be of 
increasing interest and concern. This chapter provides a summary of topics considered to 
be most relevant to alcohol consumption by women not only in Australia but also in other 
developed countries. It begins with a brief introduction discussing the historical use of 
alcohol by women in Australia, followed by a description of the patterns of alcohol 
consumption in both cross-sectional and longitudinal studies. Factors associated with the 
patterns of women’s alcohol consumption are then described. Finally, social and health 
consequences of alcohol use by women will be discussed. 
2.1 Alcohol consumption by women in Australian history 
In Australia, the study of alcohol consumption by women has an interesting historical 
basis. Women’s alcohol consumption is generally accepted in similar terms to male’s 
alcohol consumption but there has been a long journey from a male-dominated society to 
a more egalitarian one, related possibly to changes in women’s social position in the family 
and society. 
Alcohol has been an important part of Australian culture since the time of 
colonisation, marked by the arrival of the first fleet in 1788 (Fitzgerald et al., 2009; Hall & 
Hunter, 1995; Room, 1988). According to Lewis (1992), the author of a Rum State, when 
convicts arrived, they brought with them a drinking culture from Britain where alcoholic 
spirits (e.g. distilled alcohol) were served as a food and source of nutrition. Alcohol 
consumption at that time was sharply differentiated by gender (Fitzgerald et al., 2009; Hall 
& Hunter, 1995; Roche et al., 2007). Drinking was common among males because this 
group comprised male solders, jailers and convicts who accounted for a large proportion of 
the existing society (Hall & Hunter, 1995; Powell, 1988). Additionally, cultural and social 
norms in this period regulated drinking behaviours for males and females. Drinking by men 
was seen as a symbol of masculine traits, strength, self-control, non-conformity, and 
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willingness to take a risk (Gotoh, 1994; Herd, 1997; Lyons & Willott, 2008; McDonald, 
1994); while drinking by women was associated with a lack of femininity, conflict of social 
roles and family responsibilities, and loss of sexual inhibitions (Blume, 1997; Herd, 1997; 
Warner, 1997). 
Australia gradually became a settled, urbanised, and family-oriented society from the 
1850s and by the 1940s could be characterised as an industrialised society(Room, 1988). 
In Australia, alcohol consumption by women has dramatically changed since the early 
1970s, reflecting the impact of the women’s liberation movement (Hall & Hunter, 1995; 
Roche & Deehan, 2002; Summers, 1994). Like the United States and other Western 
countries, the movement in Australia contributed to dramatic changes in women’s lives. 
Women attained a greater right to work outside the home and many became economically 
independent (Schmidt, 2014). For example, many women of the 1950s only worked until 
they married; after that they were home-makers and were responsible for the care of their 
husband and children (Strachan, 2010; Summers, 1994). In this period, social attitudes 
discouraged married women from working. This was despite the finding that a majority of 
people supported childless wives entering the work force (Murphy, 2000). The female 
labour-force participation rate in the1960s was about one in four women (Sheridan & 
Stretton, 2004). The dominant ideology and belief that women’s primary place was in the 
home started changing from the early 1970s, reflected in an increased rate of female 
labour-force participation to 38.6% (Strachan, 2010). The 1970s were also marked by 
changes in Australian culture with new social values, expectations and aspirations for 
women, as well as social attitudes toward women (Pocock, 2003; Roche & Deehan, 2002; 
Strachan, 2010; Summers, 1994). As a result, perceptions about the acceptability of 
women consuming alcohol and becoming intoxicated also significantly changed (Schmidt, 
2014). As Roche et al. (2007) have stated, drinking is no longer bound to the public realm 
of the drinking hotel but has multiplied into diverse areas including the private sphere; and 
it has become an important part of women’s lifestyles. 
Today, the average alcohol consumption per person (15 years old and over; 
including recorded and unrecorded) in Australia is about 12.2 litres of pure alcohol per 
year (WHO, 2014). Females over 15 years old in Australia consume about 7.2 litres per 
person per year of alcohol (WHO, 2014). We know that the pattern of alcohol consumption 
in Australian history has followed a v-shaped curve beginning at 13.6 litres per year in the 
1830s. It decreased to 5.8 litres in the 1930s, then declined to the lowest point of 2.5 litres 
during the Great Depression. The consumption of alcohol climbed back to its high point of 
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13.1 litres in the 1980s (Hall & Hunter, 1995; Room, 1988). There is a need to know more 
about how the patterns of women’s alcohol consumption may have changed over time. 
2.2 How alcohol consumption by women changed over time 
Prior to the 1970s, in comparison with men, research on women’s alcohol 
consumption received little attention. However, after the 1970s, there were increased 
efforts to identify the levels and patterns of alcohol consumption by women. Studies in 
Australia and overseas suggest that women’s use of alcohol has substantially changed 
(Corti & Ibrahim, 1990; Fleming, 1996; Wilsnack et al., 1984a). In the following section I 
examine how alcohol consumption by women has changed over time. The sections which 
follow will present the changes in women’s alcohol consumption as reflected in both cross-
sectional and longitudinal studies. 
2.2.1 Changing patterns of alcohol consumption in cross-sectional studies 
In 1977, about 49% of female adults in Australia consumed alcohol (Australian 
Bureau of Statistics, 1997). However, the proportion of women who reported consuming 
alcohol increased to 67% in 1983 (McNair, 1993) and to 87% in 1994 (Fleming, 1996). 
Since then, there have been a number of cross-sectional studies examining the patterns of 
women’s alcohol consumption (Bungey & Winter, 1986; Corti & Ibrahim, 1990; Fleming, 
1996; Jonas et al., 2000). These studies have usually involved comparisons of alcohol 
consumption by different age groups to describe the prevalence of levels and patterns of 
women’s alcohol consumption. Although there are limitations which qualify the findings in 
some instances, most studies generally agree on the following: 
First, alcohol consumption by women increased in the period 1977–85 (Australian 
Bureau of Statistics, 1997; Corti & Ibrahim, 1990); after that, consumption patterns were 
mostly stable except for some variation in the proportion of abstainers and those 
consuming alcohol daily. Corti and Ibrahim (1990) conducted three cross-sectional studies 
of the general population in New South Wales, South Australia and Western Australia in 
the period 1977–85. They reported that there was a slight increase in alcohol consumption 
by women; although, the general level of alcohol consumption declined over this period. 
Corti and Ibrahim’s results were consistent with data from the Australian Bureau of 
Statistics in South Australia in 1983, which showed that there had been a significant 
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increase in alcohol consumption by women. Specifically, compared with data in 1977, the 
survey in 1988 reported a growing proportion of women who consumed at moderate and 
heavy levels (Bungey & Winter, 1986). The increase in alcohol consumption by women 
over this period is consistent with the data for that time period in the United States 
(Wilsnack et al., 1984b). The increase in women’s alcohol consumption is possibly due to 
alcohol consumption by women becoming publicly accepted in the 1970s, and may also 
reflect the stability in men’s drinking globally (Neve et al., 1993). 
More recently, the patterns of alcohol consumption by women has been captured by 
the Australian National Drug Strategy Household Surveys (NDSHS). The NDSHS is a 
large scale cross-sectional survey of people aged 14 years or older that commenced in 
1995. The available data from 2004 to 2013 describes the proportion of women drinking 
according to the following categories: daily, weekly, less than weekly, ex-drinker (has 
consumed at least a full serve of alcohol, but not in the previous 12 months), and never 
drink. In general, women’s drinking status remained largely unchanged except for the 
abstainers and weekly alcohol-consumption groups (Australian Institute of Health and 
Welfare, 2011). The NDSHS shows the proportion of women who consumed alcohol daily 
increased from 11.6% to 15.8 in nearly 10 years, from 2004 to 2013. In contrast to an 
escalation of the abstainer group, the weekly alcohol-consumption group reduced their 
proportion from 5.8% in 2004 to 4.6% in 2013 (Australian Institute of Health and Welfare, 
2011). The earlier findings from NDSHS are also consistent with the trends seen 
elsewhere (Wilsnack et al., 1984a).  
Second, there have been a growing number of women consuming alcohol, but the 
pattern of women’s use of alcohol has varied according to age group. Studies in Australia 
have found that there was a significant increase in alcohol consumption among younger 
women aged 18–24 years (Bungey & Winter, 1986; Clemens et al., 2007; Corti & Ibrahim, 
1990; Roche & Deehan, 2002). Women in this age group have also consumed more 
alcohol (hazardous levels) than women in other age groups. A recent national survey of 
alcohol and drug use confirmed these findings, showing female drinkers aged 14–29 years 
were consuming alcohol at greater levels of risk than older women (Australian Institute of 
Health and Welfare, 2008, 2011). 
Numerous cross-sectional studies in Australia have consistently found that middle-
aged and older-aged women tend to reduce their alcohol consumption with increasing age 
(Australian Institute of Health and Welfare, 2011; Breslow et al., 2003; Roche & Deehan, 
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2002). Studies in the United States and European countries align with these findings  that 
high levels of drinking are common in younger women, but alcohol consumption levels 
decline in middle and old age, partly reflecting changes in lifestyle, adverse health among 
the elderly, a lower tolerance to alcohol, or a belief that abstinence improves health 
(Adams et al., 1990; Bjørk et al., 2008; Hajema et al., 1997; Stall, 1987; Wilsnack et al., 
2009; Wilsnack, 2012). However, some cross-sectional studies also suggest that, for some 
countries where the drinking culture is associated with higher status or seniority, the 
drinking pattern did not alter with age. In this case, alcohol consumption by older women is 
higher than by younger women (Geels et al., 2013; Wilsnack et al., 2009; Wilsnack, 2012). 
National data from Australia shows that the level of alcohol consumption increased in 
the period 1977–85; after that, the patterns of consumption were mostly stable except for 
variations in the abstainers and daily-consumption groups. Younger women are found to 
drink less frequently but they consume more per occasion, normally at risky levels. Middle-
aged and older women tend to drink alcohol more frequently but they drink at lower levels. 
It is clear that in cross-sectional studies, the common approach is to examine 
patterns of women’s alcohol consumption by comparing different age groups at one time 
point. This method provides limited information about how a person’s alcohol consumption 
may change over time. Cross-sectional studies can identify average developmental trends 
in alcohol use, but they are less effective at predicting a person’s drinking trajectory over 
their life course (Maggs & Schulenberg, 2004). 
2.2.2 Changing patterns of alcohol consumption by women in longitudinal studies 
In contrast to cross-sectional studies, longitudinal studies can track people over a 
lengthy time period. Thus using a longitudinal study design allows researchers to examine 
how women’s drinking behaviours change over a life course. Current longitudinal studies 
of women’s alcohol consumption have tended to explore (i) short patterns of drinking 
behaviour, from the prenatal to postnatal period; or (ii) long patterns of drinking behaviour 
across women’s life course. 
Many studies of women’s alcohol consumption have focused primarily on short-term 
changes by pregnant women (Ethen et al., 2009; Maloney et al., 2011; Nykjaer et al., 
2013; Osterman, 2011). These studies suggest that women reduce or stop their alcohol 
consumption when they are pregnant.  After the birth of their babies, many women return 
to drinking at levels they had before pregnancy (Giglia & Binns, 2007; Maloney et al., 
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2011). Women with the highest levels of alcohol consumption before pregnancy are those 
who tend to have the greatest reduction in consumption during pregnancy, and consume 
the most postpartum (Alvik et al., 2006; Fried et al., 1985). For example, in a followed-up 
survey of 587 pregnant women in Perth, Australia between 2002 and 2003, Giglia and 
Binns (2007) found that 32% of women stopped consuming alcohol while 35% of women 
still consumed alcohol during pregnancy. This proportion increased to 46.7%, 47.4%, and 
42.3% at four, six, and 12 months postpartum, respectively. Research on alcohol 
consumption among pregnant women in Oslo, Norway also reported that 80% of women 
used alcohol six months after delivery, and among these women half were abstinent in the 
six months prior to pregnancy. Those drinking at the highest level of alcohol before 
pregnancy consumed the most after pregnancy but they also were the ones who reduced 
their consumption the most (Alvik et al., 2006). 
It is likely that women reduce their alcohol consumption when they find out they are 
pregnant, in part reflecting concerns about a child’s health associated with maternal 
drinking in pregnancy. It is also likely that many women return to drinking in the belief that 
postnatal alcohol consumption is relatively safe or it constitutes a form of self-medication 
to relieve stress resulting from caring for children and coping with the changes in social 
relationships (Budescu et al., 2011; Ethen et al., 2009; Laborde & Mair, 2012; Osterman, 
2011; Plant, 2008). 
In addition to identifying the short-term patterns of alcohol consumption associated 
with pregnancy, researchers have also spent much effort to examine long-term patterns of 
alcohol consumption across women’s life course. Indeed, the pattern of maternal alcohol 
consumption over the reproductive life course is greatly understudied. Research involving 
women’s use of alcohol has tended to focus on short periods of their lives, generally during 
pregnancy (Anderson et al., 2013; Liu et al., 2014; Maloney et al., 2011) or old age 
(Brennan et al., 2011; Molander et al., 2010), with little interest in the maternal 
reproductive life course. The reproductive life course stage for women involves a period of 
relatively good health but with numerous competing commitments. Childrearing may be 
the central activity during this period but the formation and maintenance of a dyadic 
partnership, the initiation and development of a career, the maintenance and enhancement 
of social networks, and major transitions involving the death of parents, marital breakdown, 
and the growing independence of children are all characteristic exposures during the 
reproductive life course (Evans, 1985; Mishra et al., 2010; Neve et al., 2000). 
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Most longitudinal studies that have examined alcohol consumption by middle-aged 
and older women have identified stable and changing patterns of consumption. For 
example, the Australian Longitudinal Study of Women’s Health (ALSWH) examined 
longitudinal changes in alcohol consumption across three age groups (18–23, 45–50, and 
70–75 years-old). The ALSWH reported that women aged 45–50 and 70–75 years did not 
change their alcohol consumption levels over 5 to 7 years while those in the younger age 
group, 18–23 years old, were more likely to decrease their consumption (Clemens et al., 
2007; Young et al., 2005). This result was consistent with other published reports (Harford, 
1993; Perreira & Sloan, 2001). Other longitudinal population-based studies of women aged 
18–26 years also found that drinking behaviour among these women peaked at age 21 
years then declined (Bachman et al., 2002; Ham & Hope, 2003; Roche et al., 2007; Staff 
et al., 2010). However, there remained a small minority of women whose consumption 
increased markedly after the age of 21 years (Casswell et al., 2002). 
Despite methodological differences and some differences in findings, consistent 
patterns of alcohol consumption by women have been identified. Studies have reported 
from four and up to five distinct alcohol-consumption patterns, including abstinence, 
declined, increased, stable, and curvilinear  (Bobo & Greek, 2011; Bobo et al., 2010; 
Brennan et al., 2011; Cerda et al., 2008; Cook et al., 2013; Gee et al., 2007; Platt et al., 
2010; Powers & Young, 2008). In examining alcohol consumption among elderly people in 
Japan from 1987 to 1999, Gee and colleagues (2007) identified four drinking trajectories, 
namely abstainers, declining consumption, stable consumption, and a curvilinear pattern of 
consumption. Cook et al. (2013)  also found that longitudinal data obtained from 1996 to 
2006 on HIV affected women showed that over ten years, four drinking trajectories existed 
among the sample: abstainers, stable consumption, declining consumption, and a 
curvilinear pattern of consumption. Presumably the duration of time between recruitment 
and follow-up will impact on the number and types of trajectories which are identified. 
Depending on the definition of levels of alcohol consumption used in different studies, 
estimates of the proportion of women in the abstaining or non-drinker trajectory group 
range from 14.0 % to 45.3 %; the proportion in the occasional or steady drinkers group 
range from 20.7 % to 39.4 %; the proportion in the  increasing consumption group range 
from 2.2 % to 5.1 %; the proportion in the declining consumption group range from 6.0 % 
to 18.4 %; the proportion in the moderate consumption group range from 24.2 % to 51 %; 
and the proportion in the curvilinear pattern of consumption group is about 13.7% (Bobo et 
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al., 2010; Brennan et al., 2011; Cerda et al., 2008; Gee et al., 2007; Powers & Young, 
2008).  
Results from longitudinal studies (Brennan et al., 2011; Clemens et al., 2007; Hajema 
et al., 1997; Keyes, Li, et al., 2011; Molander et al., 2010; Moore et al., 2005; Shaw et al., 
2011) have confirmed the findings from cross-sectional studies, namely that alcohol 
consumption among women declines by age. It is often assumed that alcohol consumption 
declines in later life, but the evidence for this assumption is based primarily on averaged 
group changes (Brennan et al., 2010). Longitudinal studies of women’s alcohol 
consumption conducted in Sweden and in the United States have found a decrease in 
alcohol consumption, especially a decline in heavy drinking with advancing age (Harford, 
1993; Thundal et al., 2000). In contrast, several longitudinal population-based studies have 
inconsistently found such an association (Bobo et al., 2010; Brennan et al., 2011; 
Eigenbrodt et al., 2001). These studies report that although middle-aged and older women 
maintained their alcohol consumption at stable levels, some slightly increased their level of 
alcohol consumption (Brennan et al., 2011; Platt et al., 2010; Tamers et al., 2014; Young 
et al., 2005). 
The research to date has tended to focus on identifying patterns of alcohol 
consumption among middle-aged and older women or female adolescents rather than 
women who are in the reproductive age range. Exceptions are studies conducted by 
Fillmore (1987), Moore et al. (2005), and Cook et al. (2013). In addition, previous 
longitudinal studies have linked only a few time points with alcohol use trajectories and are 
limited by the long periods between follow-ups, normally at 5 to 10 or 12-year intervals 
(Cook et al., 2013; Kreager et al., 2010; Laborde & Mair, 2012; Thundal et al., 2000). 
Furthermore, where alcohol-use trajectories are considered, they have been derived by 
different methodologies such as: (i) using aggregate level changes, which involve changes 
in mean of daily or weekly alcohol consumption at each time point of survey (Brennan et 
al., 2011; Hajema et al., 1997); (ii) using individual-level changes which examine the 
variability in drinking status based on subjective categorisation criteria, latent curve 
modelling, or hierarchical modelling. These methodologies are generally reasonable but 
have theoretical and statistical limitations such as a prior assumption of the diversity of 
alcohol-consumption trajectories (Casswell et al., 2002; Jones & Nagin, 2013; Nagin, 
2005; Nagin & Odgers, 2010b; Nagin & Tremblay, 2005); and (iii) using typical quantity per 
occasion or frequency of drinking to explore patterns of alcohol consumption. This may 
yield different patterns of alcohol consumption (Casswell et al., 2002). 
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2.3 Why alcohol consumption by women changes over the life course 
In the previous section, a review of the evidence suggests that drinking behaviour 
amongst women may exhibit different forms such as stable consumption, declining 
consumption, increased or curvilinear consumption. Research has focused on the question 
of why alcohol consumption patterns might exhibit stability or change over time. The 
identification of predictors associated with the patterns of alcohol consumption by women 
may provide the information needed for developing intervention programs intended to alter 
harmful drinking trajectories. 
There are a number of factors that may predict patterns of alcohol consumption such 
as individual characteristics, adverse life events, lifestyle behaviours, and mental health 
problems. In the sections below I review factors that may impact on alcohol-consumption 
trajectories. 
2.3.1 Individual characteristics associated with the patterns of women’s alcohol 
consumption 
Individual characteristics have been the best predictors of membership of particular 
drinking patterns. Individual characteristics in these studies include but are not limited to 
socio-economic characteristics such as age, levels of education, marital status, income, 
employment status, number of children or parity as well as religious participation. 
Ageing and patterns of alcohol consumption 
The review of longitudinal studies suggests that advancing age is associated with a 
declining pattern of alcohol consumption by women (Brennan et al., 2011; Clemens et al., 
2007; Hajema et al., 1997; Keyes, Li, et al., 2011; Molander et al., 2010; Moore et al., 
2005; Shaw et al., 2011), especially a reduction in consumption for those who are 
members of the heavy drinking pattern (Harford, 1993; Thundal et al., 2000). However, 
some prospective studies have found that age is not statistically significantly associated 
with the patterns of alcohol consumption (Brennan et al., 2011; Platt et al., 2010; Tamers 
et al., 2014). There are several potential explanations for the association between ageing 
and different patterns of alcohol consumption. In comparison to younger women, older 
women may reduce their alcohol consumption for health-related reasons. Those who 
consume higher levels of alcohol or who slightly increase their alcohol consumption may 
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do so because of better financial and social opportunities to drink alcohol after their 
children enter adulthood. 
Previous studies suggest women over 70 years of age tend to decrease their level of 
alcohol consumption (Brennan et al., 2011; Geels et al., 2013). In addition, previous 
studies, which found declining patterns of alcohol consumption among women, assessed 
drinking-behaviour change based on their whole sample’s mean alcohol consumption 
(Fillmore et al., 1991; Molander et al., 2010; Shaw et al., 2011); therefore, the authors 
were unable to estimate trajectories of individual variations with growth curves or other 
dynamic modeling procedures. 
Marital status and patterns of alcohol consumption  
The association between marital status and different drinking patterns is well 
documented in both cross-sectional and longitudinal studies. Research has consistently 
found that marriage is associated with a low or declining pattern of alcohol consumption 
while being single is related to heavy or increased levels of alcohol consumption (Duncan 
et al., 2006; Li et al., 2010; Lonardo et al., 2010; Platt et al., 2010; Scott et al., 2010). For 
example, longitudinal studies in developed countries find that women who married had 
decreased odds of continuing to drink alcohol at high levels (Young et al., 2005). 
Related to the association between cohabitation and pattern of alcohol consumption, 
a growing body of literature shows that, unlike marriage, cohabitation or living together 
with an intimate partner outside of marriage is associated with drug and alcohol use as 
well as heavy drinking (Bachman et al., 1984; Bachman et al., 2002; Karlamangla et al., 
2006; Li et al., 2010). This later finding is disputed as several studies which show that 
drinking behaviour among cohabiters is similar to that of married women (Duncan et al., 
2006; Plant et al., 2008) .  
Income and patterns of alcohol consumption 
In previous research the association between income and women’s alcohol-
consumption patterns has been well documented. These studies have shown that while 
lower income is associated with both abstaining and heavy drinking (Anderson, 2006; 
Cerda et al., 2008; Huckle et al., 2010; Karlamangla et al., 2006), higher income 
individuals are persistently linked to higher rates of heavy drinking (Huckle et al., 2010; 
Platt et al., 2010; Ziebarth & Grabka, 2009). There is some speculation about the 
association between drinking trajectories and income. First, women with lower incomes 
15 
 
cannot as easily afford alcohol (Wagenaar et al., 2009). Second, women with lower 
incomes may experience more pressure and stress in their lives. Alcohol in this context is 
a form of self-medication to relieve stressful life experiences (Menary et al., 2011; Morris et 
al., 2005; Robinson et al., 2011). Third, the context in which higher-income women 
consume alcohol may mean that higher levels of consumption are less likely to attract 
social disapproval (Peters & Stringham, 2006). In this case, drinking may be considered a 
social activity integral to personal and job-related networking. 
Number of children and patterns of alcohol consumption 
Parity may be another determinant of women’s patterns of alcohol consumption over 
the reproductive life course. Researchers hypothesise that women with fewer children are 
more likely to be abstainers. Parity may be important because: (i) caring for a child is time 
consuming and demanding; (ii) caring for a child may not leave women with sufficient time 
to drink frequently or heavily; (iii) having children may leave less disposable funds for the 
purchase of alcohol. It is arguable that having more children and rearing many children 
may be stressful and may lead to higher levels of self- medication with alcohol. Moreover, 
after examining longitudinal data on child development in Britain, Staff et al. (2014) 
concluded that alcohol use is lower when women reside with child(ren) under  five years of 
age. Relatively, little is known about the association between parity and alcohol-
consumption trajectories over the reproductive life course. 
Religiosity and patterns of alcohol consumption 
A great deal of research has examined the role of religion in individual substance 
use, including alcohol consumption (Bazargan et al., 2004; Bowie et al., 2006; Krause, 
2003; Lee et al., 2009; Molander et al., 2010; Platt et al., 2010). These studies have been 
conducted among adults and, in earlier samples, respondents who attended church 
regularly were less likely to consume alcohol than those who did not (Bazargan et al., 
2004; Musick et al., 2000). Research on teenagers and adolescents also supports such 
associations by indicating that adolescents who are religious are less likely to drink 
alcohol. Frequency of church attendance is associated with fewer alcohol problems 
(Bachman et al., 2002; Bowie et al., 2006). 
In a systematic review of 205 analyses within 85 articles examining the association 
between different dimensions of religiosity (organisational religiosity, religious affiliation, 
subjective religiosity, religious belief, non-organisational religiosity, religious coping, 
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spirituality, and multi-dimensional religiosity) and alcohol consumption, Chitwood et al. 
(2008) reported that 57.6% of these analyses found religiosity is a protective factor for 
alcohol consumption. However, about 41.4% results found a non-significant association 
between different dimensions of religiosity and alcohol consumption; while only two 
analyses produced a positive association between religiosity and alcohol use. 
There are several possible explanations for the association between religiosity and 
alcohol consumption. Religious practice may involve support from other members (Ellison, 
1994; Taylor & Chatters, 1986). Most religions have ‘norms’ that emphasise self-
sufficiency and self-control within individuals (Durkheim, 1964); or regulate individual 
behaviours in order to survive and succeed (Weber, 1905). These norms discourage the 
use of alcohol; therefore, in some instances alcohol consumption is considered a social 
evil. Alternatively, religious attendance may be a marker for more positive coping skills, 
greater social connection, improved functional status, and decreased risky behaviours 
(Molander et al., 2010). 
Much of the research on religion and alcohol consumption has focused specifically 
on older adults (Bazargan et al., 2004; Krause, 2003; Molander et al., 2010) or 
adolescents (Bachman et al., 2002; Bowie et al., 2006). Few studies examine the 
association among women at reproductive age. In addition, the association is based on 
general trends, less is known about whether or not religiosity predicts different trajectories 
of alcohol consumption over time. 
2.3.2 Lifestyle behaviours and substance use associated with the patterns of 
women’s alcohol consumption 
Alcohol consumption may be one of many components of a person’s health-related 
lifestyle (which could include tobacco smoking, hours sleeping, eating breakfast, and 
exercising regularly) mentioned by Belloc and Breslow (1972) and Schoenborn (1986). A 
health-related lifestyle may involve alcohol-consumption levels which are integrated into a 
broader range of lifestyle practices. 
Many studies have explored the relationship between lifestyle behaviours and alcohol 
use (Bobo & Greek, 2011). These studies have consistently found that a pattern of some 
alcohol consumption is associated with good physical health (Bobo & Greek, 2011; French 
et al., 2009; Platt et al., 2010); while poor physical health or having more physical 
symptoms are associated with non-drinkers (Cederfjäll et al., 2004; Molander et al., 2010) 
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or those who decrease their alcohol consumption to moderate or nil (Brennan et al., 1999; 
Fillmore et al., 2003; Molander et al., 2010; Perreira & Sloan, 2001). 
The association between physical activities or lifestyle behaviours and alcohol use is 
moderated by age of respondents. A study on US adults showed that the association 
between physical activities and alcohol use was observed more among younger than older 
adults (20–25 years old versus over 26 years old) due to youth being generally more 
engaged in physical activities and social situations conducive to drinking alcohol (Lisha et 
al., 2011). 
The current literature review has limitation because, although it has attempted to 
examine the association between alcohol consumption and physical activities and physical 
health status, other characteristics of lifestyle such as hours sleeping and eating breakfast 
have not been examined. 
2.3.3 Life events and mental health problems associated with the patterns of 
women’s alcohol consumption 
Life events or adversities may refer to a wide range of events that women and their 
partners may have recently experienced that might precipitate the use of alcohol. These 
include major job changes, problems with police, housing problems, financial problems, 
health problems, loss of relatives, serious troubles at work, serious disagreements with 
partner, and marital breakdown (Keyes, Hatzenbuehler, et al., 2011). Findings which are 
related to life events and alcohol use have been mixed, with some studies identifying that 
health-related life events and financial problems are associated with a decline in alcohol 
consumption (Brennan et al., 1999; Fillmore et al., 1991; Perreira & Sloan, 2001; Tamers 
et al., 2014); while adversity related to retirement, spouse, friends, and working is 
associated with the risk of alcohol use disorder (AUD) and increased alcohol use (Cerda et 
al., 2008; Gee et al., 2007; Keyes, Hatzenbuehler, et al., 2011; Perreira & Sloan, 2001; 
Sacco et al., 2014; Tamers et al., 2014; Veenstra et al., 2006). 
The findings are generally inconclusive possibly due to life events generally including 
both desirable events (e.g. marriage, job promotion) and undesirable events (e.g. financial 
problems, deaths of loved ones). The later may lead to healthy and unhealthy behaviours 
related to alcohol consumption (Holmes & Rahe, 1967; Pohorecky, 1991). Given that this 
literature remains inconsistent, more data from large-scale studies are needed. 
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The link between mental health problems and patterns of alcohol consumption in 
population-based samples is also well documented. Consistent with the self-medication 
perspective, anxiety and depression are associated with the use of alcohol in the context 
that alcohol use may alleviate distressing psychiatric symptoms (Bolton et al., 2009; 
Khantzian, 1985; Menary et al., 2011; Morris et al., 2005). For example, in a longitudinal 
study of Australian women, researchers found that middle-aged women with mental health 
problems are more likely to drink at high levels (Young et al., 2005). This is consistent with 
other studies conducted in the United States which found that women who experience 
severe stress are more likely to drink at a high level and be a member of the increasing-
consumption group (Cerda et al., 2008). 
Despite many studies having demonstrated a relationship between stress and 
anxiety symptoms and alcohol consumption, there has been much inconsistency in the 
available literature. For example, a longitudinal study of changes in drinking patterns from 
mid to older age among a sample of people in the United States reported that baseline 
depressive symptoms were not significantly associated with frequency, quantity, or heavy 
drinking; but were related to transitioning to nondrinking (Molander et al., 2010). The 
finding is consistent with studies conducted by Musick et al. (2000), but inconsistent with 
studies showing that depression is associated with higher alcohol consumption (Hasin et 
al., 2007; Marmorstein, 2008; Menary et al., 2011; Morris et al., 2005). 
2.4 Consequences of the patterns of alcohol consumption 
While there are many studies which track the negative health consequences of 
alcohol dependence and/or alcohol abuse, rarely do studies address the potential for 
negative social and health consequences of ‘normal’ alcohol consumption in a community-
based sample. In this section I aim to review the consequences not only for women who 
consume alcohol but also for their offspring who may be affected by maternal alcohol 
consumption.  
A number of recent studies have examined whether women’s health or their socio-
economic status is affected by their trajectories of alcohol consumption. There are at least 
three life-course domains that could be expected to be associated with patterns of 
maternal alcohol consumption. These are family life, reproductive history, and subjective 
wellbeing. In this study I will prospectively examine the association between long-term 
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patterns of alcohol consumption by women who have recently given birth to a child and 
these three life-course domains. 
2.4.1 Women’s socio-economic status and family life 
Many aspects of the association between alcohol use and family life have been well 
documented. Both cross-sectional (Harcourt & Adler-Baeder, 2015; Li et al., 2010; Shek & 
Leung, 2013) and longitudinal studies (Boden et al., 2013; Collins et al., 2007; Cranford, 
2014; Keenan, Kenward, et al., 2014; Torvik et al., 2013; Waldron et al., 2011; Williams, 
Wray-Lake, et al., 2012) report an association between alcohol consumption and family 
problems. For example, using a New Zealand birth cohort, Boden et al. (2013) report that 
those with alcohol abuse/dependence were 1.6 to 1.7 times more likely to report a 
breakdown of a marital relationship. Similarly, in a review article, Rodriguez et al. (2014) 
report that AUD was lower among people who stayed married over time. 
The research to date has tended to focus on experiences of an AUD rather than long 
term patterns of alcohol consumption in a community sample. While AUD may relate to a 
specific period in the life course, long-term patterns of alcohol consumption are likely to 
reflect a lifestyle which incorporates a persistent pattern of alcohol intake. It would be 
useful and potentially important to know if there is a relationship between patterns of long-
term alcohol consumption in a community sample and a range of family life outcomes. 
2.4.2 Women’s reproductive health and subjective wellbeing outcomes 
The relationship between alcohol consumption and reproductive behaviour has been 
established in cross-sectional surveys (Coleman, Coyle, et al., 2009; Prager et al., 2007; 
Steinberg & Finer, 2011). There is also a general consensus in longitudinal studies that 
alcohol has the potential to both affect and be affected by reproductive behaviour (Chiodo 
et al., 2012; Keenan, Grundy, et al., 2014; Pedersen, 2007; Roberts et al., 2015). 
The available studies suggest that some forms of reproductive behaviour are 
associated with an increase in alcohol use. Women who report having had a pregnancy 
termination or those with only one child have higher levels of alcohol use (Coleman, 
Maxey, et al., 2009; Pedersen, 2007; Reardon et al., 2004; Roberts et al., 2015; Tran et 
al., 2014). The reverse causal association has also been observed, namely alcohol 
consumption has been reported as a cause of women’s pregnancy termination. Women 
who drank at a heavier level and who reported more frequent use of alcohol were found to 
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have increased rates of termination (Andersen et al., 2012; Chiodo et al., 2012; Keenan, 
Grundy, et al., 2014). However, these later studies still have their limitations as they were 
conducted during pregnancy (Andersen et al., 2012; Chiodo et al., 2012) or alcohol 
consumption was measured at one time point (Keenan, Grundy, et al., 2014). The findings 
of previous studies may relate to the period around pregnancy only and are not directly 
relevant to understanding the relationship between persistent alcohol-consumption 
patterns over time and reproductive behaviour. Specifically, there is a need to answer the 
following question: Do women who drink more over the long term have different patterns of 
reproductive outcomes including pregnancy termination? 
Little is known about the association between patterns of alcohol consumption and 
subjective wellbeing. Alcohol is a mood modifying substance that initially has sedative and 
anxiety/stress reducing qualities (Castle et al., 2006). There is little agreement about the 
association between alcohol consumption and subjective wellbeing in both cross-sectional 
and longitudinal surveys. While some studies suggest alcohol consumption may have 
positive (Chan et al., 2009; Stranges et al., 2006; Valencia-Martín et al., 2013) or adverse 
impacts (Koivumaa-Honkanen et al., 2012; Murphy et al., 2005; Strine et al., 2008; Swain 
et al., 2012) on wellbeing, other studies report no such association (Alex Mason & Spoth, 
2011; Grant et al., 2009; Martinez et al., 2014). The majority of findings are based upon 
data in which alcohol consumption was measured either at one-time point or assessed by 
the present of an AUD. In some cases, the studies were conducted among an adolescent 
population. There remains the question of whether long-term alcohol consumption 
enhances or detracts from subjective wellbeing. 
2.4.3 Offspring’s alcohol use and alcohol use disorder 
There is growing interest in measuring alcohol’s harms to people other than the 
drinking mothers themselves (Rossow et al., 2015). However, studies of the association 
between maternal alcohol consumption and offspring’s alcohol use or abuse have yielded 
inconsistent results. Some studies have found no association between maternal alcohol 
consumption and adolescent alcohol use (Koning et al., 2010; Marsden et al., 2005; Zhang 
et al., 1999), whereas others report such an association (Mares et al., 2011; Poelen et al., 
2007; Van Der Vorst et al., 2009; Yeh et al., 2006; Yule et al., 2013). For example, 
Marsden et al. (2005) in a prospective cohort study found that the frequency of mother’s 
alcohol use was not independently associated with their child’s drinking frequency. In a 
five-year longitudinal analysis of 428 Dutch families, researchers also found no association 
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between maternal alcohol consumption and adolescent excessive drinking (Mares et al., 
2011). However, data from a sample of twins and a sample of young people aged 12–30 
from the Netherlands reported that in both cross-sectional and longitudinal data there were 
associations between mother’s alcohol consumption and offspring’s higher risk of drinking 
(Poelen et al., 2007). 
The impact of maternal alcohol consumption on adolescent alcohol use may depend 
on offspring’s sex (Casswell et al., 2002; Cleveland et al., 2014; Haugland et al., 2013; 
White et al., 2000). Findings regarding whether maternal alcohol consumption equally 
influences both male and female offsprings’ alcohol consumption vary. On the one hand, it 
has been suggested that children tend to model their same sex parent’s drinking behaviour 
(Casswell et al., 2002; Yeh et al., 2006). Thus, a mother’s drinking may impact on her 
female children’s alcohol consumption more than her male children’s consumption 
(Haugland et al., 2013; Yeh et al., 2006; Yule et al., 2013). On the other hand, maternal 
alcohol consumption may predict male rather than female offspring’s alcohol consumption 
(Cleveland et al., 2014). Some studies suggest that maternal alcohol consumption may 
equally influence male and female offspring’s alcohol use (Englund et al., 2008; White et 
al., 2000). 
2.4.4 Offspring’s problem gambling 
A range of factors have been associated with the risk of problem gambling among 
adolescents and young adults, such as sex, age, antisocial behaviours, academic 
performance, family socio-economic status, and parental gambling involvement (Barnes et 
al., 2005; Delfabbro et al., 2014; Forrest & McHale, 2012; Shead et al., 2010; Williams et 
al., 2015), as well as alcohol consumption. For example, higher proportions of gambling 
and gambling disorders were observed among male rather than female adolescents 
(Forrest & McHale, 2012); children who report poor family cohesion, poor academic 
performance, substance use, or having parents, sibling or friends who also gamble are 
more likely to report earlier onset of gambling behaviour and be involved in problem 
gambling (Delfabbro & Thrupp, 2003; Dowling et al., 2016; Shead et al., 2010). 
It is not only the extent to which alcohol consumption normally coexists with gambling 
behaviours; it may also be an antecedent of problem gambling, suggesting considerable 
implications for intervention strategies. The correlation between alcohol consumption or 
AUD and problem gambling among adolescents and young adults has been well 
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documented in cross-sectional studies (Banwell et al., 2006; Delfabbro, 2008; LaBrie et al., 
2003; Nehlin et al., 2013; Welte et al., 2001). For example, a national survey of gambling 
among 10,765 college students in the United States found that students who gambled 
were less likely to abstain from drinking alcohol (LaBrie et al., 2003); and a cross-sectional 
Swedish survey of youth aged 16 to 24 years found that, among males, the higher the 
alcohol consumption, the higher the likelihood of gambling and problem gambling 
behaviours (Fröberg et al., 2012). The few longitudinal studies examining alcohol 
consumption by adolescents as a risk factor for problem gambling consistently show that 
higher levels of alcohol consumption or early initiation of alcohol use have been associated 
with problem gambling (Abbott, Williams, et al., 2004; Barnes et al., 2002; Goudriaan et 
al., 2009; Scholes-Balog et al., 2014; Walker et al., 2012). We have previously found that 
those who started drinking alcohol before age 15 years were more likely to be gamblers 
than those who did not drink (Hayatbakhsh et al., 2013). 
The gambling literature provides cross-sectional and longitudinal evidence about the 
association between adolescents’ alcohol consumption and problem gambling behaviours; 
however, to our knowledge, there is no study examining the relation between maternal 
alcohol-consumption trajectories and young adult offspring having problem-gambling 
behaviours. Comorbidity between problem gambling and other substance use, including 
alcohol consumption or AUD, has long been recognised (Delfabbro, 2008; Lorains et al., 
2011; Scholes-Balog et al., 2014). These studies suggest that those who consume or 
binge on alcohol are more likely to gamble and to have problem-gambling behaviours. In 
addition, reviews of alcohol consumption studies indicate that maternal alcohol 
consumption predicts an offspring’s alcohol use (Cleveland et al., 2014; Englund et al., 
2008; Mares et al., 2011; Poelen et al., 2007; Van Der Vorst et al., 2009). We thus 
hypothesise that there will be an association between maternal alcohol consumption and 
young adults’ problem-gambling behaviour. A longitudinal association of maternal alcohol 
consumption predicting offspring’s gambling behaviour has not previously been reported. 
Such research would provide knowledge about whether a mother’s alcohol consumption 
trajectories relate to her adolescent offspring’s problem-gambling behaviours. This may 
help in the development of prevention programs for both alcohol consumption and problem 
gambling. 
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AIMS AND OBJECTIVES 
Aims 
The literature reviewed in this thesis suggests that alcohol-consumption patterns 
among women may exhibit both stability and changeability over time. While research has 
been conducted to understand the patterns of alcohol consumption by female adolescents 
and middle-aged and older women; there has been little specific research describing how 
alcohol consumption by women changes over the life course, particularly that period of the 
life course associated with giving birth to children. Currently, findings on predictors and 
consequences associated with drinking patterns have been largely inconclusive due to the 
differences in measurement and research focus. The patterns of women’s drinking over 
time are of concern, particularly because researchers and those who are involved in 
intervention programs need to better understand, not only factors related to drinking 
patterns but also, outcomes associated with these patterns. This kind of knowledge will 
contribute to planning better prevention and intervention programs. As such, the aims of 
this thesis are to: 
1. describe how the patterns of alcohol consumption among women of reproductive 
age change over their life course 
2. determine why the patterns of alcohol consumption among women change over 
time, that is, determine what factors are associated with the changing patterns of 
alcohol consumption among women 
3. investigate the health and social consequences for mothers and their offspring 
associated with the patterns of alcohol consumption by women over the 
reproductive life course. 
Objectives 
To achieve the above aims, the thesis aims to answer following specific questions: 
 How do the patterns of alcohol consumption by women change over the 
short time from the prenatal to postnatal period? 
 Why do maternal patterns of alcohol consumption change from the prenatal 
to postnatal period? 
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 How do patterns of women’s alcohol use change over their life course? 
 Do individual characteristics, adverse life events, lifestyle behaviours, and 
mental health problems independently predict different patterns of women’s 
alcohol use over the life course? 
 Do maternal alcohol-consumption patterns predict offspring’s alcohol use 
disorder?  And if so, does the association differ according to the child’s 
gender? 
 Do maternal alcohol-consumption patterns predict offspring’s problem 
gambling? And if so, does the relationship differ according to the child’s 
gender? 
 Do patterns of women’s alcohol consumption predict their social and health 
outcomes? 
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Chapter 3: THEORETICAL FRAMEWORK, DATA AND 
RESEARCH METHODS 
 
This section presents the theoretical framework for the study of women’s alcohol-
consumption trajectories and the predictors and consequences of long-term alcohol 
consumption. It is divided into four parts. In the first part, I consider the life course 
perspective as an analytical framework which guides the conduct of the study. In the 
second part, I describe the data source for the current study, and provide the retention 
rates for each phase of the study. In the third part I detail dependent variables, 
independent variables and covariates. Finally, the last section presents the plan for data 
and attrition analyses. 
3.1 Life course as a research paradigm exploring trajectories and 
consequences of alcohol consumption by women over time 
To understand human behaviour, observing the changing circumstances of an 
individual over their life course provides a particular and important set of insights. In this 
context, a life course approach has been emerging over the past 50 years and is 
considered a major research paradigm in contemporary social sciences such as sociology, 
criminology and social history. A life course approach generally adopts longitudinal 
methods that provide information about the patterns of human experience and behaviour 
over different stages of the life course. This contrasts with cross-sectional research which 
provides snapshots of a person’s life at a point in time. Studying the lives of people as they 
change over time provides a more comprehensive view than the view provided by cross-
sectional survey research (Elder & Giele, 2009). 
The life course approach provides a framework that guides research exploring 
human behaviour at multiple times and over the course of human development (Elder, 
1994). This idea links to a key concept in a life course perspective which is the concept of 
a life course trajectory. A trajectory is a pathway during the life span such as work or 
education, parenthood, or drinking behaviour. Trajectory refers to long-term patterns of 
behaviour and is marked by a sequence of transitions. Transitions refer to short-term 
changes, typical of life stages, for example having a child. Transitions are embedded in 
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trajectories and refer to changes in status, for example, starting or leaving school, entering 
or leaving the first job, marriage, giving birth (Elder & Giele, 2009). Trajectories also 
involve long-term patterns of stability and change (Elder, 1994). For example in a 
longitudinal study of a nationally representative sample of high school seniors in the United 
States, Bachman et al. (2002) indicated that adolescents start their drinking during their 
adolescence, increase the amounts/levels they drink into their early twenties, and 
decrease the amounts when they have a job or take on adult roles (e.g. marriage, 
becoming parents). 
A cross-sectional study which has varied age groups could be thought to provide 
similar data to the data obtained from a longitudinal study but at a lower cost and with 
considerably less effort. However, this is simply not the case. For example, research has 
found that—although aggregate studies suggest that alcohol consumption by female 
adolescents usually peaks at age 21years then declines (Bachman et al., 2002; Ham & 
Hope, 2003; Roche et al., 2007; Staff et al., 2010) and alcohol consumption by middle-
aged and older-aged women typically declined with advancing age (Brennan et al., 2011; 
Clemens et al., 2007; Hajema et al., 1997; Keyes, Li, et al., 2011; Molander et al., 2010; 
Moore et al., 2005; Shaw et al., 2011)—no pattern holds true for every woman. Individual 
patterns of alcohol consumption may vary differently over time. Alcohol consumption 
behaviours fluctuate across life: some women may increase, decrease, or stop their 
drinking at some points; some never drink; and others may drink in a persistent or 
consistent manner. It is reasonable to expect that various groups will follow different 
alcohol-consumption patterns. The shapes of people’s alcohol use trajectories can be 
expected to differ. A trajectory approach based upon longitudinal-collected data 
recognises variability both across people and over time, rather than assuming 
homogeneity of the directions and rates of change within the entire population (Elder & 
Giele, 2009; Hutchison, 2005; Maggs & Schulenberg, 2004). Therefore, the analysis of 
longitudinal data with repeat alcohol measures to identify the changes in consumption for 
individuals over their life course is the approach chosen for this study. 
Besides exploring multiple trajectories of alcohol consumption, the life course 
approach offers the ability to determine risk and protective factors that predict and alter 
trajectories (Elder & Giele, 2009; Hutchison, 2005; Maggs & Schulenberg, 2004). In many 
empirical studies of alcohol consumption, researchers are interested in understanding 
characteristics which predict membership of particular drinking patterns. Previous studies 
have shown that stable or increasing pattern of drinking tends to be observed in older 
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rather than younger age groups (Benzies et al., 2008; Sydén et al., 2014); lower income is 
associated with both abstaining and heavy drinking (Anderson, 2006; Huckle et al., 2010; 
Karlamangla et al., 2006) while higher-income individuals have persistently higher rates of 
heavy alcohol consumption (Huckle et al., 2010; Ziebarth & Grabka, 2009); women with 
fewer children are more likely to be abstainers (Neve et al., 1996). Such research is 
important because it suggests that levels of alcohol consumption change as women 
transition through their life stages. 
The life course perspective not only provides the theoretical framework for 
determining the factors predicting women’s alcohol consumption trajectories over their life 
course, it also offers a framework for exploring the social and health consequences 
associated with different drinking trajectories. Elder and Giele (2009) in their book title ‘The 
craft of life course research argue that by studying the early years of child development, 
researchers can understand social adaptations in later life, not just in the adolescent years 
but also in young adulthood. Elder and Giele (2009)’s suggestion is supported by Lanza et 
al. (2013) and other researchers (Britton et al., 2015; Petts, 2009) when they note that in 
the life course approach, if the first task of researchers lies in understanding the 
trajectories and which characteristics predict membership of these trajectories, the second 
task is about using these trajectories to predict the outcomes or consequences associated 
with membership of these trajectories. Based on this perspective, I suggest that the 
estimation of alcohol consumption trajectories over women’s reproductive life course can 
ultimately be used to identify the impacts of different drinking trajectories on women’s life 
domains. In addition, alcohol use may have its effect not only on the individual drinker but 
also the lives of their families, friends and their communities (Rossow et al., 2015). In this 
context, it is necessary to explore the effects of maternal drinking trajectories on their 
offspring. 
Previous studies argue that there are a series of key life domains: material well-
being, health, productivity (work or other forms of productive activity), intimacy (social and 
family connection/relationship), safety (security, personal control, privacy, autonomy), 
community (intended to be inclusive of the constructs of social class, community 
integration, community involvement), and emotional well-being (leisure, spiritual well-
being, morale) (Cummins, 2005; Humphreys et al., 1996; Leelakulthanit & Day, 1993). 
While many studies pay attention to the association between various life domains and the 
quality of life, few studies address the linkage between alcohol dependence and life 
domains. 
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To achieve the research aims and objectives, this study employs a life course 
perspective as a research paradigm which guides the research methods. Specifically, I 
have used prospective cohort data from the MUSP to explore women’s alcohol-
consumption trajectories over their life course. By applying group-based trajectory 
modelling, I was able to identify different drinking trajectories that women may exhibit 
across their reproductive life course. This approach has allowed me to identify how social, 
family and demographic factors, health status and life events throughout a women’s life 
may shape her drinking behaviours. Moreover, I apply the idea proposed by Lanza et al. 
(2013) and examine the effects of drinking trajectories on some of women’s life domains 
such as family life, reproductive health, and their well-being. The consequences of 
women’s alcohol consumption trajectories over their life course are examined for the 
women themselves and also for their child. The analytical framework for this study is 
presented in Figure 3-1. 
Figure 3-1 Analytical framework of my research 
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during women’s lives when particular patterns of alcohol consumption are more harmful. 
Such information will be useful to inform intervention program initiatives. 
3.2 Data source 
3.2.1 Participants 
The data for this thesis were taken from MUSP. The MUSP is a prospective pre-birth 
cohort study of 6753 women who gave birth to a live singleton baby at The Mater 
Misericordiae Mothers Hospital, one of the two major public obstetric hospitals in Brisbane 
between 1981 and 1984. Beginning in January 1981, 7223 pregnant women attending for 
their first clinic visit (at about 18 weeks’ gestation) at the Mater hospital were invited to 
participate in the study. These women were approached and invited to complete prenatal 
assessment (included prenatal information and early pregnancy). The sample was re-
interviewed at 3 to 5 days after the birth of the baby where data on late pregnancy together 
with their medical records were also collected. Women and their child have been followed 
up at 6 months (Time 2); and then at 5 (Time 3), 14 (Time 4), and 21 years (Time 5) after 
the birth of their baby. An additional follow-up had been conducted for women at 27 years 
(Time 6) and children at 30 years (Time 7) (Najman et al., 2005; Najman et al., 2014). To 
date there have been a number of stages of data collection from multiple sources. Briefly, 
MUSP comprises two sources of data, one addressing women and the other focusing on 
children from birth until 30 years of age (Najman et al., 2005). 
Women, who participated in the study at their first prenatal visit (Time 1, or baseline 
survey), approximately 18 weeks’ gestation with standard deviation (SD) = 5.83, were 
asked about their social demographic characteristics, life style, family structure, and other 
health related information including mental health before and during pregnancy. These 
women were followed up six months after delivery and asked to complete a 103-item 
questionnaire related to their baseline information (information collected at early in 
pregnancy) and other information relevant to their child’s development. Five years after the 
birth of their child, these mothers were contacted for the next follow-up survey seeking 
information about their child and themselves using a 227-item questionnaire. The next 
follow-up survey was conducted 14 years after the birth and mothers were again asked to 
provide information on their family and themselves. At this phase of the study, offspring 
officially joined the study in their own right, completing a 141-item questionnaire regarding 
their social behaviours and family relationships. Both mothers and children were contacted 
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for further information regarding their socio-economic status, health behaviours and 
lifestyle at 21 years; after that, only mothers were resurveyed at Year 27; and only 
offspring were followed up at Year 30. Figure 3-2 describes the follow chart of mothers and 
children as well as the retention rate over phases of study. 
The number of subjects who provided information varies at each phase of the study 
as well as in each chapter due to those lost to follow-up, missing items in questionnaire 
responses, or the consistency between dependent and independent variables. 
Characteristics of those lost to follow-up, therefore, are discussed in each chapter. 
3.2.2 Ethical clearance 
Ethics committees from the Mater Hospital and The University of Queensland 
approved each phase of the MUSP study. 
In addition, this PhD project was approved by the Behavioural & Social Sciences 
Ethical Review Committee, The University of Queensland (approval number # 
2013000231). 
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Figure 3-2 Follow chart of mother and child samples and retention rate over phases of study 
 
Cohort at Time 1 
(1981–1984)*** 
Follow-up 
 
Time 2 (6 months) 
(1981–1984) 
 
Time 3 (5 years) 
(1986–1988) 
 
Time 4 (14 years) 
(1995–1997) 
 
Time 5 (21 years) 
(2001–2004) 
 
Time 6 (27 years) 
(2008–2011) 
 
Time 7 (30 years) 
(2010–2014) 
 
Source:  (Najman et al., 2014)  
Note: * Maternal cohort includes 50 mothers who had only multiple birth deliveries in 
study; ** Child singleton cohort includes 520 sets of sibling pairs; *** Included early 
pregnancy and late pregnancy data collection. 
 
6753 mothers* 
6274 (92.7%) mothers 
4911 (72.7%) mothers 
4609 (68.3%) mothers 
 3754 (55.6%) mothers 
 3561 (52.7%) mothers 
7223 children** 
6720 (93%) children 
5308 (73.5%) children 
5216 (72.2%) children 
 3805 (52.7%) children 
2900 (40%) children 
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3.3 Measures of variables 
The following section describes the variables and the measures used in the present 
study. They are divided into: measure of dependent variable (s), measure of independent 
variables, and covariates. The purpose of this section is to describe how the questions 
respondents were asked were measured. 
3.3.1 Measure of dependent variables 
In the present study, outcome variables were divided into two groups: (i) the patterns 
of maternal alcohol consumption; and (ii) the consequences of these patterns for mothers 
and also for their children. For mothers, the variables were family outcomes, reproductive 
health, and subjective well-being at 27-year follow-up; while for offspring, the variables 
were reported AUD at 21-year follow-up and risk behaviours for problem gambling at 30-
year follow-up. 
Measure of maternal alcohol consumption 
There are several methods of measuring alcohol consumption such as graduated-
frequency (GF), Knupfer Series (KS), and weekly recall diary (Greenfield, 2000; Heeb & 
Gmel, 2005; Sobell & Sobell, 1992; Stockwell et al., 2004). In the MUSP study, 
researchers used a quantity-frequency (QF) approach to measure mothers’ typical or 
usual alcohol consumption pattern. 
At each survey, women were asked how often they drank alcohol and how much 
alcohol they consumed at each occasion. Six pre-specified response options, ranging from 
never to daily alcohol consumption and from none to seven or more standard drinks (a 
standard drink is equivalent to a glass of alcohol which contains about 10 grams of pure 
alcohol), were provided. Guidelines from the Australia National Health and Medical 
Research Council in 2009 (NHMRC, 2009) suggest that women’s alcohol consumption 
should be calculated on the basis of weekly alcohol consumption of a standard drink 
(containing 10 grams of pure alcohol). Alcohol consumption scores were estimated using a 
method described by Dawson (2003): multiplying the mid-point estimation of frequency by 
the mid-point of quantity (Table 3-1). For example, if a respondent reported she consumed 
alcohol daily with three to four standard glasses on a drinking day, the mid-point estimate 
was coded as 7 times a week (for frequency) and 3.5 glasses a week (for quantity 
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consumed). Respondent’s alcohol consumption scores, in this case, were about 24.5 as 
the product of the mid-point estimates of frequency and quantity of alcohol consumption. 
Table 3-1 Frequency-quantity questions measuring self-report alcohol consumption 
Frequency-quantity questions Mid-point estimation (per week) 
How often do you drink alcohol?  
Daily 7 
A few times a week 3 
A few times a month  0.75 
A few times a year  0.1 
Rarely 0.05 
Never 0 
How much alcohol do you drink at each occasion? 
Seven or more glasses 10 
Five or six glasses  5.5 
Three or four glasses 3.5 
One or two glasses 1.5 
Less than one glass 0.5 
Never drink 0 
Alcohol consumption at Time 1 (pre-pregnancy) was retrospectively assessed using 
mother’s self-report at the first prenatal visit; while post-birth, consumption at Time 2 (6 
months), Time 3 (5 years), Time 4 (14 years), and Time 5 (21 years) was assessed from 
the mother’s self-report of current consumption. For consistency with other studies (French 
et al., 2014; Powers & Young, 2008), respondents’ levels of alcohol consumption were 
categorised as non-drinkers (never drink), occasional drinkers (<1 drink per week), 
moderate drinkers (from 1 to 14 drinks per week), and heavy drinkers (>14 drinks per 
week). Table 3-2 presents the distribution of alcohol consumption among women at each 
phase of study. 
Self- report measurement of alcohol consumption has been validated and widely 
used in both clinic and population samples (Del Boca & Darkes, 2003; Livingston & 
Callinan, 2015; Stockwell et al., 2004). This method is also popular as it costs less, being 
non-invasive and acceptable to respondents (Del Boca & Darkes, 2003). However, it may 
be the case that respondents underreport their level of alcohol consumption. This bias 
tends to involve a systematic level of underreporting by the heaviest drinkers (Stockwell et 
al., 2004) although it may be different from other groups (Livingston & Callinan, 2015). 
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Table 3-2 Frequency of alcohol consumption from baseline to 21-year follow-up 
Phase of study N Percent 
Pre-pregnancy 6753 100 
Abstainers 1671 24.9 
Occasional drinkers 2678 39.9 
Moderate drinkers 2033 30.3 
Heavy drinkers 323 4.8 
6 months follow-up 6226 100 
Abstainers 1663 26.7 
Occasional drinkers 2613 42.0 
Moderate drinkers 1860 29.9 
Heavy drinkers 90 1.5 
5 years follow-up 4821 100 
Abstainers 1106 22.9 
Occasional drinkers 2183 45.3 
Moderate drinkers 1442 29.9 
Heavy drinkers 90 1.9 
14 years follow-up 4600 100 
Abstainers 842 18.3 
Occasional drinkers 2009 43.7 
Moderate drinkers 1581 34.4 
Heavy drinkers 168 3.6 
21 years follow-up 3694 100 
Abstainers 513 13.9 
Occasional drinkers 1393 37.7 
Moderate drinkers 1604 43.4 
Heavy drinkers 184 5.0 
Women’s marital relationship 
Women’s marital relationship was assessed at the 27-year follow-up and included 
marital status which was measured using four categories: single, cohabiting, married, and 
separated/divorced/widowed. Due to the low percentage of single respondents (2.6%), 
marital status was regrouped into married, single/cohabiting, and separated/ 
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divorced/widowed. The marital relationship variable was also measured by divorce and the 
number of partners. Women were asked ‘Have you ever been divorced?’ with possible 
responses never and ever. Women’s number of partners was assessed by the question 
‘How many partners have you lived with for at least 3 months since the birth of the study 
child. The answers were categorised into none (no partner), 1 partner, and 2+ partners. 
Women’s reproductive history 
Women’s reproductive history was measured at the 27-year follow-up by two 
questions: ‘How many times have you given birth to a live child?’ and ‘How many times 
have you had a termination?’. The responses were grouped as 1–3 children and 4+ 
children for the number of birth children; and none and 1+ times for pregnancy termination. 
Women’s subjective wellbeing 
Wellbeing was measured by women’s subjective assessment of happiness and 
satisfaction. Women were asked to self-rate their ‘happiness’ by responding to the 
question ‘How would you say you feel these days?’. Possible responses were categorised 
into very happy, happy, and unhappy. Satisfaction was assessed by asking women the 
question ‘How satisfied are you with your life as a whole these days?’. The answers were 
grouped into very satisfied, satisfied, and dissatisfied. These global questions regarding 
happiness and life satisfaction have been commonly used in previous studies (Fischer et 
al., 2014; Najman & Levine, 1981). 
Offspring’s alcohol use disorder 
Offspring’s AUD was assessed at the 21-year follow-up. The diagnosis of alcohol use 
disorder was obtained by administrating the life–time (computerised) version of the 
Composite International Diagnostic Interview (CIDI) (WHO, 1993). The CIDI has been 
used in a range of epidemiological studies and has been shown to be a reliable and valid 
instrument (Hall et al., 1999; Teesson et al., 2000). This tool also provides the ICD-10 and 
DSM-IV diagnoses of alcohol abuse and alcohol dependence. Lifetime ever alcohol abuse 
or alcohol dependence were combined to create the category lifetime ever AUD, using 
DSM-IV diagnostic criteria (APA, 2000). 
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Young adult’s problem gambling 
At the 30-year follow-up, young adults were asked the question ‘Do you spend 
money on gambling?’ with possible responses ‘yes’ or ’no’. Those responding ‘yes’ were 
asked to complete a short version of the Canadian Problem Gambling Index (CPGI) to 
determine their levels of problem-gambling behaviours over the last 12 months. The CPGI 
is a well validated instrument (Ferris & Wynne, 2001) and has been widely used in 
previous studies in Australia and other countries (Abbott, Volberg, et al., 2004). Table 3-3 
describes the nine-item Problem Gambling Severity Index which is a shortened version of 
the CPGI. 
Table 3-3 Problem Gambling Severity Index 
Responses: never = 0; sometimes = 1; most of the time = 2; always = 3 
Bet more than afford to lose 
Gamble with larger amounts 
Tried to win back losses 
Borrowed or sold to get money 
Felt have a problem with gambling 
Caused health problems 
Told had gambling problem 
Caused financial problems 
Felt guilty about gambling 
The score for each of the nine questions were added to generate an overall score 
ranging from 0 to 27 where respondents were classified into one of four gambling 
behaviour categories: 0 = non problem gamblers, 1–2 = low risk, 3–7 = a moderate risk, 
and 8+ = a problem gambler (Ferris & Wynne, 2001). Consistent with other studies (Acil 
Allen Consulting, 2014; Billi et al., 2014; Sproston et al., 2012), the proportions of 
moderate risk and problem gamblers in our study were low, 3.2% and 1.1%, respectively. 
To increase the statistical power, we collapsed four problem-gambling behaviours into two, 
where 0 = non problem gambler or no risk behaviour and 1+ = some risk behaviours 
associated with problem gambling. This is also the cut-off point of 10% of the population 
sample. 
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3.3.2 Measure of independent variables 
The objectives of the present study are to examine not only the patterns of maternal 
alcohol consumption over women’s reproductive life course but also the factors associated 
with particular drinking trajectories. The literature review in Chapter 2 provided the 
rationale for the selection of factors associated with and confounded drinking trajectories. 
The independent variables in the present study were defined as the information measured 
at pre-pregnancy which included maternal socio-economic status, lifestyle behaviours, 
stressful life events and mental health symptoms. In addition to these baseline variables, I 
also measured some covariates or confounding variables at different phase of study. 
These covariates included parental illicit drug use/problems, the quality of family 
communication, child’s socio-economic status, child’s antisocial behaviours, and child’s 
alcohol and tobacco consumption at different phase of study. 
Measure of maternal socio-economic status and religious activities at baseline 
Maternal socio-economic characteristics were measured at pre-pregnancy by the 
following variables: maternal age, maternal educational level, maternal marital status, 
family income, and number of children.  
In the present study, mothers were asked their date of birth at Time 1. Age was 
scored to the nearest year. The mean age was 25 years (SD = 5.15); the youngest of the 
mothers was 14 years old while the oldest mother at baseline was 47 years old. The 
maternal age variable was used as a continuous variable or discrete variable depending 
on the purpose of the analysis. More details are described in specific chapters. 
Mother’s education was self-reported at recruitment and reflected the highest level of 
education attained. These levels were categorised as: incomplete high school, completed 
high school only, and completed post high school education (college/university and other 
technical and further education training, TAFE). 
At baseline, women reported one of four categories for their marital status: single, 
married, living together, or separated/divorced/widowed. I collapsed marital status into 
three categories: single, living together/ separated/divorced/ widowed, and married 
(reference group). This grouping was due to the small proportion of separated/divorced/ 
widowed women (2.2%) and the different socio-economic characteristics between those 
who reported living together and those who were married (Khoo, 1987). In some 
instances, maternal marital status at 14 years was measured by asking the mother the 
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question ‘Is your present partner the father of this child?’ Possible responses—yes, no, 
and no partner—were collapsed into two categories: biological father and not biological 
father/no partner. 
Family income was measured at baseline as low, $10 399 or less; and medium-high, 
$10 400 or more. The threshold of $10 399 or less is estimated to be at around the poverty 
level in 1981–1983 (Najman et al., 2004). In addition, family income was also measured at 
the 14-year follow-up with two categories: $20 800 or more and $20 799 or less. The 
threshold $20 799 or less is estimated to be at around the poverty level in 1995–1996 
(Saunders, 1996). 
Table 3-4 Characteristics of the number of children women had at each phase of study 
Phase of study 
Distribution of parity at each phase of study 
N Mean SD Min Max 
Pre-pregnancy 6218 1 1.2 0 8 
Time 2–6 months follow-up 6218 2 1.2 1 9 
Time 3–5 years follow-up 4843 2.6 1.1 1 10 
Time 4–14 years follow-up 4134 2.8 1.2 1 11 
Time 5–21 years follow-up 3048 2.8 1.2 1 11 
The parity or the number of children in the family was measured on the basis of 
number of live-births women reported at their obstetrical visit at Time 1 and subsequent 
births reported at each follow-up. Table 3-4 describes the characteristics of parity women 
had at each phase of the study. The variable was used in both continuous and categorical 
forms according to the content of the chapters. 
Church attendance was assessed at baseline by the question ‘How often do you go 
to church?’. Possible responses were weekly, monthly, less than once a month, and never 
attend.  For the purpose of analyses, I collapsed the four categories into three: 
weekly/monthly, less than once a month, and never. 
Measure of health lifestyle behaviours at baseline 
Health-related lifestyle was measured using questions adapted from Breslow’s 
Lifestyle Index (Belloc et al., 1971) which has been validated and widely used in previous 
studies (Breslow & Enstrom, 1980; Haruyama et al., 2012; Noguchi et al., 2015). Table 3-5 
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presents the items related to Breslow’s lifestyle. The Breslow’s Lifestyle Index scores were 
added to generate a composite variable of healthy lifestyle ranging from 0 to 7. These 
scores were categorised into three groups: good (0–2), the reference group; average (3); 
and poor (4+). 
Table 3-5 Items adapted from Breslow's Lifestyle Index 
Questions Coding 
How many hours sleep did you usually get a 
night?  
6 hours or less and 7 hours = 1; 8 hours and 
9 hours or more = 0 
How often did you eat breakfast?  
rarely or never = 1, sometimes and almost 
every day = 0 
How often did you eat in between your regular 
meals? 
rarely or never = 0, sometimes and almost 
every day = 1 
How often were you involved in any physical 
activities including active sport, 
swimming/taking long walks, and weekend 
trips in car, gardening, and physical exercise?  
often and sometime = 0, and never = 1 
How many hours a day did you watch 
television  
never, less than 1 hour, 1–3 hours, 3–5 hours 
= 0; 5–7 hours and more than 7 hours = 1 
How many times a week did you smoke 
cigarettes  
not at all = 0; once, every few days, and 
every day = 1 
Maintenance of proper weight, body mass 
index (BMI).  
BMI (kg/m2) = 0 if 18.5 ≤ BMI ≤ 24.9; 
BMI (kg/m2) = 1 if BMI < 18.5 and BMI ≥ 25  
 
Measure of stressful life events or adversity at baseline 
The measure of a women’s stressful life events was derived from a modification of 
the Social Readjustment Rating Scale (Table 3-6) by Holmes and Rahe (1967). Stressful 
life events were measured at the baseline by a series of items referring to events that 
women and their partners may have experienced within the past six months. Adversity was 
classified on the basis of average scores: low adversity (0–2 events) and high adversity 
(3+ events); the reference group was low adversity. 
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Table 3-6 Items adapted from the Social Readjustment Rating Scale 
Items 
(Responses: no = 1; yes = 0) 
Someone close to you died or been seriously ill 
Had a big problem with your own health 
Had serious disagreements with your partner 
Had serious disagreements with someone else close to you 
Had serious financial problems 
Had a major change in your partner’s job situation 
Had a major change in your job situation 
Had any serious problems with housing or accommodation 
You or your partner had a problem with the law 
 
Measure of mental health symptoms at baseline 
Women’s mental health at baseline was assessed using the short form of the self-
reported Delusions-Symptoms-States Inventory (DSSI) (Bedford et al., 1976). Seven 
symptoms were used to evaluate maternal depression (Cronbach’s alpha = 0.787) and 
anxiety (Cronbach’s alpha = 0.763) (more details in Table 2-7 and Table 2-8). For the 
purpose of this study, women were classified as depressed or anxious if they reported four 
or more of seven symptoms related to depression or anxiety, respectively. This 
approximates the clinical cut-off implied by Bedford and Foulds (Bedford & Foulds, 1977). 
Birth outcomes 
We included three variables representing birth outcomes. Birth outcome information 
was obtained by obstetricians who both worked at the hospital and were study 
investigators. Birth weight was categorised as normal (2,500 grams or more), the 
reference; and low birth weight (2,499 grams or less). Gestation was dichotomised into 
normal as the reference group (37 weeks or more) and preterm (36 weeks or less). Time 
to establish respiration was categorised as less than three minutes (reference group) and 
three minutes or more. 
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Table 3-7 DSSI items evaluating maternal depression 
How you have been feeling recently? 
(all the time = 1; most of the time = 2; some of the time = 3; rarely = 4; never = 5) 
Have been so miserable that I have had difficulty sleeping 
Have been depressed without knowing why 
Have gone to bed not caring if I never woke up 
Been so low in spirit that I have sat up for ages doing absolutely nothing 
Future seems hopeless 
Have lost interest in just about everything 
Been so depressed that I have thought of doing away with myself 
 
Table 3-8 DSSI items evaluating maternal anxiety 
How you have been feeling recently? 
(all the time = 1; most of the time = 2; some of the time = 3; rarely = 4; never = 5) 
Have worried about every little thing 
Have been breathless or had a pounding of my heart 
Have been so worked up that couldn’t sit still 
For no good reason have had feelings of panic 
Have had a pain or tense feeling in neck or head 
Worrying has kept me awake at night 
Been so anxious that couldn’t make up mind about the simplest thing 
3.3.3 Measure of covariates 
Measure of parental illicit drug use 
Existing evidence has also suggested that parental illicit drug use or illicit drug 
related problems have an adverse impact on offspring’s alcohol consumption (Biederman 
et al., 2000; Mares et al., 2011). We measured parental illicit drug use with two variables: 
maternal illicit drug use at the 5-year phase of the study and paternal alcohol problems at 
the 14-year phase. At the 5-year follow-up survey, mothers were asked how often they 
used cannabis (i.e. marihuana, pot) in the last month, with prompts from every day to 
never. The responses were categorised into a binary variable ‘users’ and ‘non-users’. At 
the 14-year follow-up, mothers provided information on the child’s natural father’s alcohol 
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use by answering the question, ‘Has the natural father of your 13 year old had an alcohol 
problem?’. Three prompt responses were provided: no, yes, and do not know. Due to low 
frequencies of ‘do not know’ (5.5%), responses were grouped into two categories: yes and 
no/do not know. 
Measure of family communication  
The quality of family communication between mother and child may impact the 
association between maternal alcohol consumption and children alcohol use (Alati, 
Najman, et al., 2005; Barnes et al., 2000; Mares et al., 2011; Marsden et al., 2005; Ryan et 
al., 2010; Sandra & Christopher, 2014). In the present study, I used The Open Family 
Communication Scale (Barnes & Olson, 1982) to assess the quality of mother-child 
communication at the 14-year follow-up. The scale is comprised of 10 items measured on 
a five-point Likert scale showing the extent of agreement with each item (Table 3-9), low 
score represents open communication. The internal consistency, Cronbach’s alpha value, 
was 0.85. The composite variable was classified into three categories: good (low thru 
32.9), fair (33 thru 35), and poor (35.1 thru high) communication. 
Table 3-9 The Open Family Communication Scale items 
How well do the following statements describe your communication with your child? 
(strongly agree = 1; agree = 2; unsure = 3; disagree = 4; strongly disagree = 5) 
I can discuss my beliefs with my child without feeling restrained or embarrassed. 
My child is always a good listener. 
My child can tell how I'm feeling without asking. 
I am very satisfied with how my child and I talk together. 
If I were in trouble, I could tell my child. 
I openly show affection to my child. 
When I ask questions, I get honest answers from my child. 
My child tries to understand my point of view. 
I find it easy to discuss problems with my child. 
It is very easy for me to express all my true feelings to my child. 
 
Measure of offspring’s antisocial behaviours 
The association between maternal alcohol consumption and young adult’s AUD may 
also reflect the child’s antisocial behavior (Englund et al., 2008; Sartor et al., 2007). At the 
14 year follow-up, we used the Youth Self-Report (YSR) (Achenbach, 1991) to assess 
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youth antisocial behavior/externalising behaviour (consisting of aggression and 
delinquency). Table 3-10 describes the YSR items related to child’s antisocial behaviours. 
The YSR has been widely used as a measure of child’s antisocial behavior. A composite 
variable with total of 30 items and a Cronbach’s alpha value of 0.88 was used with 10% 
cut-offs designating ‘cases’. 
Table 3-10 YSR items related to child's antisocial behaviours 
Which best describes your behaviour in the last six month? 
(often = 1; sometime = 2; rarely/never = 3) 
Does not seem to feel guilty after doing 
something wrong 
 Destroys things belonging to others 
Hangs around with children who get in trouble  Disobeys at school 
Lying or cheating   Easily jealous 
Prefers being with other kids  Gets in many fights 
Runs away from home  Attacked people physically 
Sets fires  Screams a lot 
Steals at home  Showing off or clowning 
Steals outside home  Sudden changes in mood or feeling 
Swearing or obscene language  Stubborn, sullen or irritable 
Skips school  Talks too much 
Uses alcohol or drugs for non-medical 
purposes 
 Teases a lot 
Argues a lot  Cruelty, bullying or meanness to others 
Bragging  Demands a lot of attention 
Destroys his/her own things  Threatens people 
Temper tantrums or hot temper  Usually loud 
Measure of child’s alcohol and tobacco consumption 
Previous studies have suggested that early adolescent tobacco consumption is 
generally associated with AUD and the development of alcohol- related problems (Jackson 
et al., 2002; Mathers et al., 2006; Orlando et al., 2005; Wetzels et al., 2003). In this study, 
at the 14-year follow-up, offspring reported the average number of cigarettes they 
consumed during the week preceding the survey. Their responses were divided into two 
categories: non-smokers and smokers. 
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Child’s alcohol consumption was measured at the 21-year follow-up by using 
frequency-quantity questions similar to those used to assess mother’s alcohol 
consumption at each phase of study. Due to the low proportion of heavy alcohol 
consumption by offspring of mothers characterised by a moderate-escalating drinking 
trajectory and risk behaviours of problem gambling, I treated child’s alcohol consumption 
as a covariate to test the possibility that maternal alcohol-consumption patterns could be 
related to offspring’s alcohol consumption which in turn could be associated with 
offspring’s problem-gambling behaviours. 
3.4 Data analyses 
The present study addresses three aims: (i) explore how the patterns of women’s 
alcohol consumption changes over their life course; (ii) determine why these patterns 
change over time; and (iii) investigate the health and consequences associated with the 
patterns of alcohol consumption among women. To achieve the first aim, we employed 
latent class analysis, namely the group-based trajectory method, to project possible 
trajectories of women’s alcohol consumption over time. Logistic regression analysis was 
used to obtain the second and third aims. Detailed information about the data analysis 
plan for specific dependent variable(s) and independent variable(s) is given in the methods 
section of relevant chapters. The following sections provide general information about 
statistical analyses used in this study.   
3.4.1 Group-based trajectory method 
The interest in exploring long-term patterns of human behaviour over time is a central 
theme of life course study in sociology, criminology, and other human behaviour sciences. 
From a wide variety of statistical methods available for the task, I selected the group-
based trajectory model. Group-based trajectory modelling was developed by Nagin (2005) 
and his colleague (Jones & Nagin, 2007; Nagin & Odgers, 2010b), and has been applied 
in many longitudinal studies (Cook et al., 2013; Nagin & Tremblay, 2005; Xie et al., 2006). 
The group-based trajectory is an example of a finite mixture model that measures the 
course of an outcome over age or time. In general, the group-based trajectory provides a 
flexible and easily applied method for identifying distinctive clusters of individuals who 
follow similar developmental trajectories. The method uses maximum likelihood for the 
estimation of the model parameters. Group-based trajectory modelling is able to be used 
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with psychometric scale data, count data and dichotomous data. The method also uses 
different polynomial orders to identify different number of trajectory classes (Jones & 
Nagin, 2013). 
The fundamental concept of group-based trajectory method (Jones & Nagin, 2013) is 
the distribution of outcomes conditional on time (in the present study but it may be age in 
other studies); that is, the distribution of outcome trajectories (alcohol consumption 
trajectory) denoted by P (Yi|Timei), where the random vector Yi represents individual i’s 
longitudinal sequence of behavioural outcomes and the vector Timei represents individual 
i’s time point when each of those measurements is recorded. The group-based trajectory 
model assumes that the population distribution of trajectories arises from a finite mixture of 
unknown order J. The likelihood for each individual i, conditional on the number of groups 
J, may be written as: 
 
where πi is the probability of membership in group j, and the conditional distribution 
of Yi given membership in j is indexed by the unknown parameter vector βj which among 
other things determines the shape of the group-specific trajectory. The trajectory is 
modeled with up to a fifth-order polynomial function of time (in the present study but it may 
be age in other studies). For given j, conditional independence is assumed for the 
sequential realisations of the elements of Yi, yit, over the T periods of measurement. Thus, 
the equation is written as: 
 
where p(yit|timeit,y; βj) is the distribution of yit conditional on membership in group j 
and the time of individual i at time t. 
In addition to the unadjusted trajectory model, the group-based trajectory also 
provides a capacity to adjust for confounding by analysing the effect of the time-stable 
covariate on the probability of group membership, and the effect of time-dependent 
covariates on the trajectory itself. In the present study, I applied both time-stable and time-
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varying covariates such as mother’s age and parity to define the shape of the trajectory 
and membership of each trajectory. 
Specifically, we employed the censored normal model to estimate the developmental 
trajectories of alcohol consumption over the mothers’ reproductive life course. To reduce 
the effects of the skewed distribution of alcohol consumption score, a square root 
transformation was applied to alcohol data, consistent with other studies (Bobo et al., 
2013). 
We first used the unadjusted model to identify the optimal number of trajectory 
groups. We used quadratic, cubic, quartic polynomial terms to describe nonlinear 
trajectories as (i) mother’s alcohol consumption was measured at four or five time points, 
and (ii) mother’s age at each occasion was inconsistent. This selection is supported by 
Britton et al. (2015)’s study. The best fitting model was selected using the criteria of 
Bayesian Information Criterion (BIC) and the requirement of minimum mean posterior 
probability of the group (0.70 or greater in all groups). These criteria were also considered 
together with previous knowledge about women’s alcohol consumption (Xie et al., 2006). 
Then, as suggested by previous studies (Jones & Nagin, 2007; Jones & Nagin, 2012), 
maternal age and parity were added to the model. We included maternal age at Time 1 as 
a fixed (time stable) covariate in the adjusted model since age is synchronous with the 
time variable in our data. However, parity at each time point was added as a time-varying 
(time-dependent) covariate in the adjusted model. The BICs of unadjusted and adjusted 
models were compared to select the best-fit model for further analyses. The paired sample 
t-test was applied to test mean daily alcohol consumption differences across surveys. 
In this study, two longitudinal-research tasks proposed by Lanza et al. (2013) were 
performed: identifying trajectories of maternal alcohol consumption and using these 
trajectories to predict consequence outcomes associated with these trajectories. 
Therefore, maternal alcohol consumption trajectories in Chapter 4 and 5 are treated as the 
dependent variable; while in Chapter 6, 7, and 8 they are considered the independent 
variable in relation to hypothesised subsequent (in time) outcomes.  
3.4.2 Prediction analyses 
To achieve the second and third aims of the study, we initially assessed collinearity 
to examine the correlations among independent variables and covariates (Dormann et al., 
2013; Mason & Perreault Jr, 1991). As a rule of thumb, if any of the variance inflation 
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factor (VIF) values exceeds 5 or 10, it implies that the associated regression coefficients 
are poorly estimated due to multicollinearity (Montgomery, 2008). 
I then used cross tabulation and chi square tests to examine the potential association 
between dependent variable (e.g. maternal alcohol consumption trajectories in Chapter 4 
and 5) and a variety of independent variables such as social demographic characteristics, 
mental health symptoms, and parity. 
Next, I tested a bivariate prediction model or unadjusted model where there are 
dependent and independent variables in the model. The dependent variable in all chapters 
is a categorical variable with two, three, or four categories. Therefore, to examine its 
association with independent variables I employed binary logistic regression, ordered 
logistic regression, or multinomial logistic regression where appropriate. 
Finally, I analysed multivariate prediction models or adjusted models where I control 
for other statistically significant independent variables and possible covariates. Again, 
binary logistic regression, ordered logistic regression, or multinomial logistic regression 
methods were applied according to the nature of the dependent variable. 
Depending on the purpose of each chapter, I subsequently adjusted the association 
between dependent variable and independent variables using a range of covariates in 
different models to examine whether or not each predicting variable/group of variables 
confounded the associations. In Chapter 6 and 7, in order to examine how maternal 
alcohol consumption trajectories impact on young adult offspring’s outcomes (AUD and 
risk of problem gambling), I performed all the analyses separately for male and female 
offspring. 
3.4.3 Attrition analyses 
Like other longitudinal studies, MUSP has to deal with the attrition or the loss to 
follow up from its original cohort. According to Figure 2-2, at the 21-year and 27-year 
follow-up only 3561 (52.7%) and 3754 (55.6%) mothers, respectively, provided their 
information while there had been 6753 mothers at baseline. Similarly, 52.7% of offspring 
remained in the study at the 21-year follow-up. The number reduced to 40% for the survey 
at 30 years after the birth. Missing data due to attrition and non-response may lead to 
lower study power and possibly lead to biases (Chatfield et al., 2005; Deeg, 2002; Twisk & 
de Vente, 2002). 
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I examined whether attrition affected the study results by employing the chi square 
test and multivariate logistic regression to compare the profile of those who were lost to 
follow-up and those who stayed in the study, and to predict those who would be lost to 
follow-up. In these analyses, I included some baseline variables which were available for 
all respondents such as socio-economic status, mental health symptoms, adversity. 
Assuming the attrition is random, we applied multiple imputation (MI) calculation with 
20 cycles and 50 cycles of imputation to complete the data. Then, I re-analysed the 
prediction models on the completed data to see if they produced similar or different results 
to the original results. Detailed information is given in relevant chapters where available. 
 
CONCLUSION 
This chapter has described the theoretical framework, the materials, and the 
methods used to examine the aims of study. In order to achieve the study aims, data were 
taken from multiple phases of the MUSP, between baseline survey (first clinic visits, 
average at 18 weeks of pregnancy) and 30 years follow-up survey. 
Chapter 4 and chapter 5 will be devoted to explore the short-term and long-term 
patterns of alcohol consumption by women over 6 months, after the birth of the baby and 
over 21 years follow-up survey. I will also examine the predictors associated with the 
short-term and long-term patterns of maternal alcohol consumption. The dependent 
variables or outcomes of interest were short-term (data available for 6957 women) and 
long-term (data available for 3715 women) maternal alcohol consumption patterns. The 
main independent variables, measured at baseline survey, were maternal socio-economic 
status (marital status, income, parity, previous marriage, and church attendance), mental 
health, experience of adversity, health related lifestyle, and birth outcomes (birth weight, 
gestation, and respiration). Possible covariates at baseline survey were assessed in the 
analyses. Chapter 4 and 5 will address the research aim 1 and 2 of the current study. 
By exploring the patterns of alcohol consumption over women’s reproductive life 
course, the following chapters, chapter 6 to 8, are established to achieve the research aim 
3: investigate the social and health consequences of mothers and their offspring 
associated with the patterns of alcohol consumption by women over the reproductive life 
course.  Specifically, in chapter 6 and 7, I will examine the causal association between 
maternal alcohol consumption trajectories and their offspring’s alcohol use disorder (data 
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available for 2531 mothers and their children remaining in the study at 21 years) and 
offspring’s risk of problem gambling behaviour (data available for 1691 mothers and their 
children remaining in the study at 30 years). The dependent variables were offspring’s 
alcohol use disorder (measured at 21 years) and risk of problem gambling (measured at 
30 years); the main predictor were the patterns of maternal alcohol consumption, 
measured over 14 years and 21 years, respectively. A list of possible confounding 
variables, measured at baseline, 5, 14, and 21–year follow-up was included in the 
analyses. 
In addition, in chapter 8, I will examine the associations between maternal alcohol 
consumption trajectories (measured over 21 years as main independent variable) and 
women’s social and health consequences (marital relationship outcomes, reproductive 
history, and wellbeing outcomes), measured at 27 years as dependent variables. Measure 
of the same outcome behaviours together with socioeconomic status variables and mental 
health symptoms, measured at baseline survey were incorporated into the analyses. Data 
available for 3337 consecutive women giving birth in a public hospital and were followed-
up over 27 years.  
. 
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Chapter 4: PREDICTORS OF MATERNAL DRINKING 
TRAJECTORIES BEFORE AND AFTER 
PREGNANCY: EVIDENCE FROM A 
LONGITUDINAL STUDY 
 
 
This chapter presents the findings relating to maternal drinking patterns before and 
after 6 months of pregnancy. Data were available for 6957 women. These data were 
analysed using group based-trajectory analysis over four time points, from pre-pregnancy 
(recall of alcohol consumption), early pregnancy (at about 18 weeks’ gestation), late 
pregnancy (at about 25 weeks’ gestation), and the six-month follow-up after the birth of 
baby. Predictors associated with drinking trajectories were examined using multinomial 
logistic regression. Three trajectories of maternal alcohol consumption were identified: 
abstainers/minimal consumption (53.2%), light consumption (39.4%), and heavy 
consumption (7.4%). The heavy consumption group substantially reduced their 
consumption in pregnancy but increased their consumption once the baby was born. 
Some 80.0% of this group were breastfeeding their babies. The light consumption group 
had only minor changes in their drinking pattern. Lower family income, being married, high 
frequency of church attendance, low level of adversity, poor health lifestyle, remaining 
married to original partner, and having many children predicted membership of the 
abstaining/minimal consumption trajectory. Being unmarried, having only one child, having 
poor health lifestyle, and never going to church predicted membership of the heavy 
consumption group. Women who consume higher levels of alcohol prior to their pregnancy 
reduce their consumption once pregnant; but tend to increase their alcohol consumption 
shortly after the birth. 
4.1 Introduction 
4.1.1 Patterns of maternal drinking pre and postpartum period 
It has been estimated that between 38% and 82% of pregnant women in Australia 
consume alcohol (Anderson et al., 2013; Callinan & Room, 2012; Hutchinson et al., 2013) 
despite the possible adverse social and health outcomes (Kesmodel et al., 2012; Nykjaer 
et al., 2013). Alcohol consumption in pregnancy varies widely across countries, with 
estimates from 30% in the United States (Ethen et al., 2009) to 52% in France (De 
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Chazeron et al., 2008) and 71% in Denmark (Kesmodel et al., 2003). It is known that 
patterns of alcohol consumption change from pre-pregnancy to post pregnancy and that a 
majority of women reduce or abstain from alcohol consumption once they learn they are 
pregnant. However, once their child is born, many women have been found to return to the 
level of alcohol they consumed before they became pregnant, some concurrently while 
breastfeeding (Anderson et al., 2013; Callinan & Room, 2012; Giglia & Binns, 2007; 
Maloney et al., 2011; Meyer-Leu et al., 2011). Studies of women’s alcohol consumption 
during pregnancy are limited by a reliance on non-population based samples (Meyer-Leu 
et al., 2011) and cross-sectional research designs (Maloney et al., 2011; Meyer-Leu et al., 
2011) or even longitudinal studies which have linked only alcohol consumption before and 
during pregnancy (Anderson et al., 2013; Callinan & Room, 2012; Ethen et al., 2009) or 
during and post pregnancy (Breslow et al., 2007; Giglia & Binns, 2007; Maloney et al., 
2011) but not over the prenatal to postnatal period. Further, little consideration has been 
given to the possibility that some women may change their drinking patterns more than 
others. There have been few previous studies of the social and environmental predictors of 
alcohol consumption pre and post pregnancy. 
4.1.2 Predictors associated with drinking patterns among pregnant women 
Research consistently links social demographic characteristics, mental health and 
other factors such as adversity and health related lifestyle to the pattern of alcohol 
consumption during pregnancy (Anderson et al., 2013; Ethen et al., 2009; Maloney et al., 
2011; Skagerstrom et al., 2011). Most studies suggest that higher income is associated 
with drinking during pregnancy (Ethen et al., 2009; Giglia & Binns, 2007). High parity has 
also been found to predict more alcohol consumption during pregnancy (Hotham et al., 
2008; Tamaki et al., 2008). Despite these general areas of agreement, there are still areas 
of uncertainty (Skagerstrom et al., 2011). While a good deal is known about predictors of 
alcohol consumption during or after pregnancy (Anderson et al., 2013; Maloney et al., 
2011; Skagerstrom et al., 2011), less is known about patterns of change in alcohol 
consumption and predictors of these patterns over the prenatal to postnatal period. 
This study uses data from a large Australian birth cohort to examine the trajectories 
of women’s alcohol consumption from the prenatal to postnatal period. We also consider 
the extent to which the social and environmental context of the mothers impacts on these 
trajectories. 
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4.2 Materials and methods 
4.2.1 Data source 
The data are from the MUSP, a longitudinal pre-birth cohort study of 7223 women 
and their offspring in Brisbane recruited between 1981 and 1983 (Najman et al., 2005). 
Baseline data were collected from 7223 women at their first prenatal visit, early pregnancy, 
at about 18 weeks’ gestation. These women were subsequently followed-up in late 
pregnancy and 6 months after the birth of the baby. This study is based on 6597 women 
for whom data were available across four time periods. Written informed consent was 
obtained at each survey. Ethics committees from the Mater Hospital and The University of 
Queensland approved each phase of study. 
4.2.2  Measures of variables 
Women were asked how often they drank alcohol and how much alcohol they 
consumed at each occasion. The questions were framed around the period before the 
women became pregnant, and early in pregnancy. The questions were repeated at the late 
pregnancy and the six-month follow-up. Six pre-specified response options ranging from 
never to daily alcohol consumption and from none to seven or more standard drinks were 
provided. Alcohol-consumption scores were estimated by multiplying frequency and 
quantity of alcohol consumption. We divided mothers into four categories: abstainers (no 
alcohol or very little alcohol), light drinkers (average less than a half glass per day), 
modest drinkers (half to less than one glass per day), and heaviest drinkers (average one 
glass per day or more). Maternal alcohol-consumption trajectories are projected based 
upon the continuous measure of alcohol consumption.  
Predictors were assessed by maternal socio-economic status (marital status, income, 
parity, previous marriage, and church attendance), mental health, experience of adversity, 
and health related lifestyle at baseline. Marital status was measured by four different 
categories: single, married, de facto, and separated/divorced/widowed. Due to the low 
percentage of separated/divorced/widowed group (2.5%) and the different socio-economic 
characteristics between those who are de facto and those who are married (Khoo, 1987), 
marital status was regrouped as single, de facto/separated/divorced/ widowed, and 
married as the reference category. In a sensitivity analysis, we also categorised marital 
status into two groups—married/de facto and single/separated/divorced/widowed— and 
repeated the analysis. The results were no different from the original results. As women 
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who had multiple partners may have poorer health related behaviours (Blomgren et al., 
2012), previous marriage was assessed by the yes and no value in which non-previous 
marriage was a reference category. Church attendance was measured by weekly/monthly 
(reference category), less than once a month, and never. This classification was based on 
the evidence that there is an association between the frequency of church attendance and 
the levels of alcohol consumption among pregnant women (Page et al., 2009). Parity was 
measured by study child only, two to three children, and four or more children; the 
reference category was study child only. Family income at first clinic visit was classified 
into two categories:  $10 399 or less and $10 400 or more (reference category). The 
threshold $10 399 and below is estimated to be at around the poverty level in 1981 to 
1983 (Najman et al., 2004). 
Maternal mental health was assessed using the short form of the DSSI (Bedford et 
al., 1976). Comparison of the DSSI with the Edinburgh Postnatal Depression Scale and 
the Hospital Anxiety and Depression Scale showed that these measures correlate well 
with each other and provide results that are broadly similar (Najman et al., 2000). Seven 
symptoms were used to evaluate maternal depression (Cronbach’s alpha = 0.787) and 
anxiety (Cronbach’s alpha = 0.763). Mothers were classified as depressed or anxious if 
they reported four or more of seven symptoms related to depression or anxiety, 
respectively. 
Maternal adversity was conceptualised as events that are likely to significantly disturb 
a women’s daily routine. It was measured using a series of items at baseline. These items 
refer to the following events that mothers and their partners may have recently 
experienced: major job changes, problems with police, housing problems, financial 
problems, health problems, loss (death) of relatives, serious troubles at work, serious 
disagreement with partners, and marital breakdown. Adversity was classified on the basis 
of scores as follows: low adversity (0–2 events), as reference category; and high adversity 
(3+ events). 
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Table 4-1 The distribution of the sample and predicting variables 
Social background and 
predicting variables N Percentage (%) 
Age 6597 100 
<20 1012 15.34 
20–24 2524 38.26 
25–29 1901 28.82 
30+ 1160 17.58 
Education level 6569 100 
Incomplete high school 1163 17.70 
Completed high school 4209 64.07 
Post high school 1197 18.22 
Family income 6202 100 
$ 10 400 or more 4173 67.28 
$ 10 399 or less 2029 32.72 
Number of children 6553 100 
Study child only 2646 40.38 
Two to three 3218 49.11 
Four or more  689 10.51 
Marital status 6555 100 
Married 5039 76.87 
Single 635 9.69 
De facto/sep/div/wid 881 13.44 
Maternal depression 6475 100 
Non depressed 6120 94.52 
Depressed 355 5.48 
Maternal anxiety 6477 100 
Non anxious  5666 87.48 
Anxious 811 12.52 
Adversity 6425 100 
Low (0–2) 5144 80.06 
High (3+) 354 9.68 
Health related life style 6540 100 
Good (0–2) 2250 35.39 
Average (3–4) 2658 41.81 
Bad (5+) 1450 22.81 
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Health-related lifestyle was a composite variable constructed using a series of items 
such as hours slept, eating breakfast, doing exercise at the weekend, hours of watching 
television and cigarette smoking. The items have previously been used to predict life 
expectancy in the US population (Belloc et al., 1971).  In the present study lifestyle was 
classified into three categories: good (0–2), as reference category; average (3–4); and 
poor health lifestyle (5+). 
Maternal age was categorised as: <20 years (reference group), 20–24, 25–29, and 
>30; and educational level was classified as incomplete high school, completed high 
school (reference group), and post high school. 
4.2.3 Data analyses 
Statistical analyses were performed by STATA/SE 12. Group based-trajectory 
modelling developed by Nagin was applied to determine drinking trajectories (Nagin & 
Odgers, 2010a). The overview and technical application of the method have been 
described elsewhere (Jones & Nagin, 2013). The modelling is the application of 
specialised finite-mixture models which assume that a population is composed of a mixture 
of distinct groups defined by their developmental trajectories. A censored normal 
distribution was used in the model and applied to alcohol-consumption scores (Jones & 
Nagin, 2013). The best fitting model of drinking trajectories was selected based on 
Bayesian information criterion and the posterior probabilities. The paired sample t-test was 
applied to test mean daily alcohol consumption differences across the surveys. Univariate 
associations between predictors and drinking trajectories were examined to select 
significant associations for further analysis. Multivariate multinomial logistic regression 
controlling for the confounding variables was performed to determine predictors associated 
with drinking trajectories. A p-value of <0.05 was adopted as a threshold for significant 
results in all analyses. 
Chi-square tests were performed to examine the differences between those who 
were lost to follow-up and those who remained in the research. 
Because researchers use different criteria for assessing the levels of alcohol 
consumption, we also conducted sensitivity analyses in which we followed Power’s (2008)’ 
criteria defining alcohol consumption typically per week. The sensitivity analyses produced 
results which did not differ from the original results.   
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4.3 Results 
The socio-demographic characteristics and the distribution of variables are presented 
in Table 4-1. Nearly 70.0% of women were 20 to 29 years of age. The majority of women 
were married, had completed high school and lived in moderate-income families. Women 
who only had given birth to the study child comprised 40.0% of the sample. At the 
baseline, some 5.5% of women met the criteria for depression and 12.5% of women were 
found to be anxious. About 60.4% of respondents never go to church; some 20.3% attend 
church less frequently (less than once a month) while the same proportion attend church 
weekly. Of the women in this sample, nearly 35.4% had a ‘good’ lifestyle while those who 
reported experiencing high levels of adversity only accounted for 10.0% of the sample. 
The chi-square tests’ results showed that those who were lost to follow-up were 
disproportionately young, under 24 years of age, unmarried, had incomplete high school, 
had a low family income, and were more likely to be experiencing mental health problems 
at baseline. There was no difference between those who remained in the cohort and those 
lost to follow-up in terms of alcohol consumption at the baseline survey and the number of 
children (details in Table 4-2). 
Table 4-2 Comparison of characteristics of women who have been included versus those 
who have lost to follow-up at the six months follow-up survey after the birth 
Background 
characteristics 
Women who have been 
included in the 
analysis (n = 6597) 
Women who have 
been lost to follow-
up (n = 626) 
p-value 
Age of mothers at baseline survey   
<20 15.33 27.48 
<0.001 
20–24 38.27 40.42 
25–29 28.82 20.13 
30+ 17.58 11.98 
n 6597 626  
Educational level    
Incomplete high school 17.70 23.63 
<0.001 
Completed high school 64.07 66.56 
Post high 18.22 9.82  
n 6569 601  
Marital status at baseline survey   
Married 76.87 57.36 
<0.001 
Single 9.69 16.69 
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De facto/sep/div/wid 13.44 25.95 
n 6555 605  
Gross family income    
$10 400 or more 67.28 48.99 
<0.001 
$10 390 or less 32.72 51.04 
n 6202 547  
Number of children    
Study child only 40.38 43.10 
0.766 Two to three 49.11 45.69 
Four or more  10.51 11.21 
n 6553 116  
Church attendance at baseline   
Weekly/monthly 19.30 15.26 
<0.001 Less than once a month 20.28 17.58 
Never 60.43 67.16 
n 6540 603  
Maternal depression at baseline   
Non-depressed 94.52 90.66 
<0.001 
Depressed 5.48 9.34 
n 6475 610  
Maternal anxiety at baseline   
Non anxious 87.48 81.21 
<0.001 
Anxious 12.52 18.79 
n 6477 612  
Maternal adversity    
Low (0–2) 76.12 66.79 
<0.001 
High (3+) 23.88 33.21 
n 5989 536  
Healthy lifestyle behaviour   
Good (0–2) 35.39 24.55  
Average (3–4) 41.81 43.55 <0.001 
Bad (5+) 22.81 31.90  
n 6358 558  
Alcohol consumption at baseline survey 
Abstainers 25.75 25.57  
Light drinkers 55.87 53.04  
Modest drinkers 7.85 7.48 0.089 
Heaviest drinkers 10.52 13.91  
n 6597 575  
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Three drinking trajectories were identified over four time points and presented in 
Figure 4-1. By examining the baseline categories of alcohol consumption, the trajectories 
are categorised as follows: 
Abstainers/minimal drinkers (53.2% of the sample): This trajectory included mothers 
who reported no alcohol consumption or who drank minimally on each occasion over 
four time points. 
Light consumption (39.4%): Mothers in this trajectory drank an average of 0.37 
glasses per day pre-pregnancy. There was a slight fluctuation during their pregnancy, 
with reduced alcohol consumption in early pregnancy and late pregnancy, 
respectively. At the six-month follow-up, these mothers had slightly increased their 
levels of alcohol consumption. 
High consumption (7.4%): Mothers in this trajectory group had relatively high levels 
of consumption in the prenatal period. They had the greatest decline from an average 
of 2.5 glasses per day pre-pregnancy to approximately 0.61 glasses per day during 
pregnancy. By the six-month follow-up, the mean level of alcohol consumption had 
increased to 1.25 glasses per day. 
Paired sample t-test results showed significant mean differences in daily alcohol 
consumption among light consumption trajectory across the time points. For the heavy 
consumption trajectory from pre-pregnancy to early pregnancy, there was a statistically 
significant decline in consumption while the levels of alcohol consumption significantly 
increased to, on average, 1.25 glasses per day by the six month follow-up. 
Table 4-3 presents unadjusted association between each baseline predictor and 
different drinking trajectories. The reference category in all instances was the light 
consumption group. The abstainers/minimal consumption group were married women who 
had four or more children, were still married to their original partners, went to church more 
often, reported experiencing a low level of adversity, and had a relatively poor health 
lifestyle. Conversely, mothers in the high consumption trajectory were disproportionately 
those who were currently unmarried but had previously been married, had only one child, 
rarely or never went to church, lived on a low family income, reported some symptoms of 
anxiety, and experienced a high level of adversity. Low family income and having a poor 
health lifestyle predict membership of both the abstaining and high consumption trajectory 
groups. 
59 
 
 
Figure 4-1 Trajectories of average daily maternal alcohol consumption during the study 
periods and t-test results 
 
MEAN GLASSES PERDAY FROM PRENATAL TO POSTNATAL PERIODS (n=6597) 
 
 
N (%) Baseline 
Early 
pregnancy 
Late 
pregnancy 
6 months 
F/U 
Abstaining/minimal 
consumption pattern 
3512 (53.24) 0.02** 0
 0 0.02** 
Light consumption  2599 (39.40) 0.37** 0.06** 0.14** 0.25** 
High consumption  486 (7.37) 2.48** 0.61
 0.62 1.25** 
Note: ** p.<.001 
Adjusted analyses in Table 4-4 show that low income, being married, having many 
children, remaining married to original partners, going to church more often, experiencing 
a low level of adversity, and having a poor health lifestyle independently predict members 
of the abstainers group. Adjustment for maternal age and educational level appeared to 
reduce the strength of the relationship for all categories with the exception of unhealthy 
lifestyle where the magnitude of the association slightly increased.  
For the heavy consumption group, after adjustment, low income, having a previous 
marriage, being anxious, and experiencing a high level of adversity were no longer 
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statistically significant. Mothers who were not currently married, had one child, never 
attended church, and reported a poor health lifestyle predicted membership of the heavy 
drinking trajectory.  
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Table 4-3 Bivariate multinomial logistic regression between alcohol consumption trajectories and predictors at baseline survey 
Predicting variablesa N 
Trajectories of alcohol consumption from prenatal to post-natal periods 
Light 
consumption 
pattern 
Abstaining pattern High consumption pattern 
Ref. (%) %b OR (95% CI)c % OR (95% CI) 
Family income       
$10 400 or more 4173 71.71 64.42 1.00 64.41 1.00 
$10 390 or less 2029 28.29 35.58 1.40 (1.25–1.57) 35.59 1.40 (1.13–1.73) 
Marital status       
Married 5039 76.48 80.21 1.00 54.87 1.00 
Single 635 9.69 8.34 0.82 (0.69–0.98) 19.46 2.80 (2.14–3.67) 
De facto/sep/div/wid 881 13.83 11.46 0.79 (0.68–0.92) 25.67 2.59 (2.03–3.29) 
Number of childrend       
Study child only 2646 41.08 38.05 1.00 53.54 1.00 
Two to three 3218 49.75 50.37 1.09  (0.98–1.22) 36.46 0.56 (0.46–0.69) 
Four or more  689 9.18 11.58 1.36 (1.14–1.63) 10.00 0.84  (0.59–1.17) 
Previous marriage       
No 5836 88.08 91.87 1.00 83.40 1.00 
Yes 666 11.92 8.13 0.65 (0.55–0.77) 16.60 1.47 (1.12–1.92) 
Church attendance      
Weekly/Monthly 1262 14.21 24.76 1.00 7.04 1.00 
Less than once a month 1326 22.49 18.81 0.48 (0.41; 0.57) 19.05 1.71  (1.13; 2.59) 
Never 3592 63.30 56.43 0.51 (0.44; 0.59) 73.91 2.36 (1.63; 3.41) 
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Maternal depression       
Non-depressed 6120 94.29 95.02 1.00 92.07 1.00 
Depressed 355 5.71 4.98 0.86  (0.69–1.08) 7.93 1.42  (0.98–2.06) 
Maternal anxiety       
Non anxious 5666 87.46 88.07 1.00 83.37 1.00 
Anxious 811 12.54 11.93 0.94  (0.81–1.10) 16.63 1.39 (1.06–1.82) 
Maternal adversity       
Low (0–2) 4559 74.84 78.08 1.00 68.16 1.00 
High (3+) 1430 25.16 21.92 0.83 (0.74–0.95) 31.84 1.39 (1.10–1.75) 
Health related lifestyle      
Good (0–2) 2250 38.47 34.28 1.00 26.81 1.00 
Average (3–4) 2658 42.68 40.87 1.07  (0.96–1.21) 43.83 1.47 (1.16–1.87) 
Bad (5+) 1450 18.86 24.84 1.48 (1.28–1.70) 29.36 2.23 (1.71– 2.91) 
Note: Bold = p < 0.05 ; aAssessed at the pre-pregnancy unless otherwise indicated. b The percentage with trajectory of alcohol consumption within each 
category. c Univariate association. d At the time of childbirth. 
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4.4 Discussion 
The study sample is taken from public obstetrical patients who are predominantly 
from middle to lower economic status, much more likely to be smokers, to be unmarried at 
the time of recruitment and have exhibited a range of poor health outcomes (Najman et al., 
2005). The study suggests that all respondents in the sample fit into one of three alcohol-
consumption trajectories from the prenatal to the postnatal period: an abstainer/minimal 
consumption group; a light consumption group; and a high consumption group. The later is 
characterised by women who drink heavily prenatally, reduce their consumption during 
pregnancy, then return to heavier consumption again during the breastfeeding period. The 
increase of levels of alcohol consumption for the light consumption group is small and not 
clinically relevant. However, changes in levels of alcohol consumption for the high 
consumption group raise concerns about alcohol consumption during their period of 
breastfeeding. Women who were the heaviest drinkers at the baseline survey were most 
likely to increase their consumption after the baby was born, and consume alcohol around 
the time they were breastfeeding. Our finding is consistent with that of Giglia and Binns 
(2007) who reported that women who are heavy drinkers substantially reduce their alcohol 
consumption during pregnancy but they substantially increase their drinking after 
pregnancy. 
Some of our findings are consistent with previous studies (Anderson et al., 2013; 
Callinan & Room, 2012; Ethen et al., 2009; Maloney et al., 2011) which confirm that it is 
common for women to reduce their level of alcohol consumption when they find out they 
are pregnant. Compared to other groups, the heavy consumption trajectory is a U-shaped 
curve with significant changes over the prenatal to postnatal period. Of the 486 women in 
the heavy consumption group, 77.0% reported breastfeeding after the birth (the rate for 
light consumption is 81.6% and for the abstainers/minimal consumption group is 76.6%, 
more details in Appendix Table 4-1). This percentage is similar to the percentage of all 
women in the study sample who breastfed their child after the birth (78.6%). This must be 
of concern for researchers and those involved in delivering clinical services. Heavy alcohol 
consumption during breastfeeding may result in negative outcomes for the child, 
potentially impacting on motor development, drowsiness, and a disrupted sleep pattern 
(Giglia & Binns, 2006; Haastrup et al., 2014). There is a possibility that women may lack 
knowledge or ignore the negative effect of alcohol consumption when they are 
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breastfeeding. A program dealing with the risks associated with heavy alcohol 
consumption after the birth of a baby should be targeted to women in the heavy 
consumption group. 
Table 4-4 Multivariate multinomial logistic regression between alcohol consumption 
trajectories and predictors at baseline survey adjusted for mother's age and level of 
education 
Predicting variablesb 
Trajectories of alcohol consumption  
from prenatal to postnatal periods 
Light 
consumption 
patterna 
Abstaining 
pattern 
Heavy 
consumption 
pattern 
Ref. (%) OR (95% CI) OR (95% CI) 
Gross family income    
$10 400 or more 1.0 1.0 1.0 
$10 390 or less 1.0 1.34 (1.17; 1.53) 0.93  (0.71; 1.21) 
Marital status    
Married 1.0 1.0 1.0 
Single 1.0 0.64 (0.48; 0.85) 1.65 (1.01; 2.70) 
De facto/sep/div/wid 1.0 0.74 (0.61; 0.90) 2.38 (1.76; 3.22) 
Number of children    
Study child only 1.0 1.0 1.0 
Two to three 1.0 1.16 (1.02; 1.33) 0.58 (0.45; 0.75) 
Four or more  1.0 1.32 (1.05; 1.65) 0.59 (0.38; 0.92) 
Previous marriage    
No 1.0 1.0 1.0 
Yes 1.0 0.77 (0.63; 0.95) 1.14  (0.81; 1.61) 
Church attendance at baseline 
Weekly/monthly 1.0 1.0 1.0 
Less than once a 
month 
1.0 0.48 (0.40; 0.58) 1.24  (0.79; 1.93) 
Never 1.0 0.45 (0.38; 0.53) 1.61 (1.09; 2.40) 
Maternal anxiety    
Non anxious 1.0 1.0 1.0 
Anxious 1.0 0.91  (0.76; 1.10) 0.98  (0.69; 1.39) 
Maternal adversity    
Low (0–2) 1.0 1.0 1.0 
High (3+) 1.0 0.79 (0.68; 0.91) 1.11  (0.85; 1.44) 
Health related lifestyle 
Good (0–2) 1.0 1.0 1.0 
Average (3–4) 1.0 1.15 (1.01; 1.31) 1.36 (1.04; 1.78) 
Bad (5+) 1.0 1.61 (1.36; 1.90) 1.80 (1.30; 2.48) 
Note: Bold = p < 0.05; a Reference group. b Adjusted for maternal age, level of education and other 
significant predictors in bivariate analyses. 
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In our analysis, it appears that lower income predicts membership of the 
abstaining/minimal consumption trajectory. This finding is consistent with previous studies 
(Anderson et al., 2013; Ethen et al., 2009; Giglia & Binns, 2007; Skagerstrom et al., 2011). 
This may be because lower income mothers cannot as easily afford alcohol. We did not 
find an association between higher income and heavy consumption trajectory as 
suggested in other studies (Chang et al., 2006; Pevalin et al., 2001). 
Our study also finds an inverse association between parity and the levels of alcohol 
consumption. Women with more than two children were more likely to be 
abstainers/minimal drinkers than those who had one child. It is to be expected that women 
with more children will have less time available for recreational drinking. Our results 
relating to parity and alcohol consumption support the finding from Meschke et al. (2008) 
and contradicts those from Hotham et al. (2008) and Tamaki et al. (2008). 
There remain some limitations in our study. First, alcohol consumption measurement 
was based on self-report data and it is likely that women have underreported their drinking 
levels. Nevertheless, as noted by researchers, a self-report measurement of alcohol 
consumption is generally a reliable and valid way of measuring alcohol consumption 
among populations (Del Boca & Darkes, 2003). While it may be the case that respondents 
underreport their level of alcohol consumption, this underreporting appears to be 
proportional to the amount of alcohol consumed (Stockwell et al., 2004). 
Second, we combined abstainer and very light minimal drinker categories. There is 
evidence that these groups differ in some respects (Alati, Lawlor, et al., 2005). However, 
from the point of view of the analysis in this paper these differences did not appear to be 
important and it would have complicated the analysis to have separate categories. 
Another limitation is loss to follow-up. It is notable that while many of the above 
differences are statistically significant, rates of follow-up are high (90.5%), and many of the 
above differences are of a modest magnitude. Consequently, it should not greatly affect 
the overall study results and to the extent that the results are affected they are likely to 
represent conservative estimates of the ‘real’ association (Najman et al., 2005). 
Finally, some would argue that our results were only valid at the time this data was 
initially collected, around 30 years ago. Our findings are supported by our recent cross-
sectional survey on alcohol consumption showing that the levels of alcohol consumption of 
women pre-pregnancy have remained stable but the decline of alcohol consumption during 
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pregnancy is greater. In addition, although the drinking patterns among women since the 
1980’s have changed, the patterns from prenatal to postnatal period have remained largely 
unchanged particularly among the heavies drinking group. Alvik et al. (2006) and Giglia 
and Binns (2007) in their longitudinal study among Perth pregnant and lactating women 
showed that women who were the heaviest drinking pre-pregnancy reduced their 
consumption the most. They substantially increased their drinking at 4, 6, and 12 months 
postpartum (Appendix Table 4-2).  
Conclusion 
Patterns of alcohol consumption by women from the prenatal to postnatal period are 
relative stable with three main consumption trajectories. The heavy consumption trajectory 
group is a matter of concern as 80% of women were breastfeeding their babies around the 
time they reported consuming alcohol. This finding suggests the need for a public health 
campaign to educate women about the risks of alcohol use during breastfeeding. It is also 
noted that high consumption after birth was more prevalent among participants who were 
unmarried, had one child, never went to church, and had a relatively poor health lifestyle. 
Alcohol use is intrinsic to a broader range of health behaviours, all of which need to be 
considered in framing a public health response. 
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Chapter 5: TRAJECTORIES OF ALCOHOL CONSUMPTION 
OVER 21 YEARS OF MOTHERS’ REPRODUCTVE 
LIFE COURSE 
 
 
Little is known about the patterns of women’s alcohol consumption over their 
reproductive life course. This chapter identified trajectories of alcohol consumption by 
mothers over 21 years of their reproductive life course and examines baseline predictors 
of these trajectories. Data were obtained from a prospective cohort study of 3715 women 
over 21 years of follow-up. Group based-trajectory modelling was used to identify typical 
drinking trajectories over the maternal reproductive life course. Multinomial logistic 
regression was employed to examine predictors associated with these trajectories. I found 
four trajectories of alcohol consumption for mothers over the 21-year period. These 
trajectories included abstainers (11.9%), low-stable drinkers (58.0%), moderate-escalating 
drinkers (25.3%), and heavy-escalating drinkers (4.8%). The number of drinking 
trajectories in chapter 5 (four drinking trajectories) is different from the ones in chapter 4 
(three drinking trajectories) probably because women may change their drinking 
behaviours over the longer time period (over 21 years) rather than short time period 
involved in the previous chapter. After adjustment for significant covariates, membership of 
the abstaining trajectory was predicted by lower family income, being married, and high 
frequency of church attendance while membership of the heavier-escalating trajectory was 
associated with women who were not currently married, never go to church and have 
unhealthy lifestyle behaviours. Patterns of women’s alcohol consumption exhibit a high 
level of stability for abstainers and women who drink at low levels. After the birth of their 
child, there are some changes in alcohol consumption for the moderate and heavy-
escalating alcohol consumption groups. Low risk patterns of consumption are associated 
with variables which generally reflected a low risk behaviour lifestyle. Intervention 
programs should particularly target women engaging in the heavy-escalating alcohol 
consumption group as this group increase their consumption shortly after the birth of their 
child. There is a need to understand more about the social and health consequences for 
mothers and their children of being in the moderate and heavy-escalating drinking 
trajectory groups. 
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5.1 Introduction 
The pattern of maternal alcohol consumption over the reproductive life course is 
greatly understudied. Research involving women’s use of alcohol has tended to focus on 
short periods of their lives, generally during pregnancy (Anderson et al., 2013; Liu et al., 
2014; Maloney et al., 2011) or old age (Brennan et al., 2011; Molander et al., 2010), with 
little interest in the maternal reproductive life course. The reproductive life course stage for 
women involves a period of relatively good health but with numerous competing 
commitments. Childrearing may be the central activity during this period but the formation 
and maintenance of a dyadic partnership, the initiation and development of a career, the 
maintenance and enhancement of social networks, and major transitions involving the 
death of parents, marital breakdown, and the growing independence of children are all 
characteristic exposures during the reproductive life course (Evans, 1985; Mishra et al., 
2010; Neve et al., 2000). There is a need to know more about how women transition 
through this life stage.  
5.1.1 The changes in women’s alcohol consumption 
Much of what is known about alcohol consumption over a mother’s reproductive life 
is derived from cross-sectional studies involving comparisons of alcohol consumption by 
different age groups (Geels et al., 2013; Wilsnack, 2012). The evidence shows that high 
levels of drinking are common in younger women, and that alcohol-consumption levels 
decline in middle and old age (Australian Institute of Health and Welfare, 2011; Roche & 
Deehan, 2002; Wilsnack, 2012). Some longitudinal studies examining alcohol consumption 
by women have identified multiple drinking trajectories, including patterns of stable 
consumption, increasing consumption, decreasing consumption, and a curvilinear pattern 
(Brennan et al., 2011; Cook et al., 2013; Gee et al., 2007; Platt et al., 2010; Powers & 
Young, 2008). This line of studies has contributed important information about the multiple 
trajectories of alcohol consumption by women as they progress through their life stages. 
Longitudinal studies have focused on either middle-aged or older women (Brennan et al., 
2011; Gee et al., 2007; Platt et al., 2010; Powers & Young, 2008) or non-population-based 
samples (Cook et al., 2013). Relatively few have examined the development trajectory of 
maternal alcohol consumption over women’s reproductive life course. 
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5.1.2 Characteristics associated with the changes of women’s alcohol consumption 
Previous studies have suggested that changes in alcohol consumption by 
reproductive-aged women are associated with family-related characteristics such as 
income, marital status, the number of children, religiosity, and childrearing/parenthood 
(Ahlström et al., 2001; Bachman et al., 2013; Kuntsche et al., 2011; Paradis, 2011). 
According to these studies, being married, having child/children, and taking parental 
responsibility limit the opportunities that women may have for recreational drinking or 
becoming heavy drinkers. However, there are some gaps in knowledge which this paper 
aims to address. For example, there is little explicit information about alcohol consumption 
over the whole period of childrearing. Much of the literature has focused on the foetal 
outcomes of alcohol consumption in pregnancy. Few if any look at the whole period the 
child is reared. Some studies suggest that women with fewer children are more likely to be 
abstainers (Hotham et al., 2008; Neve et al., 1996; Tamaki et al., 2008). There is also the 
suggestion that having and rearing more children may be stressful and lead to higher 
levels of what is sometimes described as self-medication with alcohol (Alati, Lawlor, et al., 
2005; Perkin et al., 1993; Tran et al., 2014). 
We use prospectively collected data involving a sample of reproductive aged-women 
in Brisbane, Queensland, Australia with 21 years of follow-up to (i) identify typical 
trajectories of alcohol consumption exhibited by mothers over their reproductive life 
course; and (ii) document the predictors of these trajectories. 
5.2 Materials and methods 
5.2.1 Data source 
Data were taken from the MUSP, a prospective pre-birth cohort study of 6753 women 
who gave birth to a live singleton baby at one of the two major public obstetric hospitals in 
Brisbane between 1981 and 1984. Details of the study have been described elsewhere 
(Najman et al., 2014). Women, who participated in the study at their first prenatal visit 
(Time 1), approximately 18 weeks’ gestation with standard deviation (SD) = 5.83, were 
asked about their alcohol consumption, social demographic characteristics, life style 
behaviours, and other health related information. These mothers were followed-up at 6 
months (Time 2), and then at 5 (Time 3), 14 (Time 4), and 21 years (Time 5) after the birth 
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of their baby. Ethics committees from the Mater Hospital and The University of 
Queensland approved each phase of the study. 
Figure 5-1 Sampling frame and retention rate 
Cohort at Time 1 
(1981–1984) 
Follow-up 
 
Time 2 (6 months) 
(1981–1984) 
 
Time 3 (5 years) 
(1986–1988) 
 
Time 4 (14 years) 
(1995–1997) 
 
Time 5 (21 years) 
(2001–2004) 
 
 
 
 
 
Of the 3754 mothers at Time 5 (21 years), 2976 had provided complete alcohol 
consumption data over five time points; and 739 had provided alcohol consumption data 
for four of the five time points. We conducted a series of sensitivity analyses which 
compared the results from the sample of 2976 mothers with the results from the sample of 
3715 mothers. The analyses produced similar results for the two samples suggesting there 
was no difference between them. This study is based on the sample of 3715 women from 
all consecutive women giving birth in a public hospital over a three-year period (between 
1981 and 1984) who were followed-up over 21 years. Figure 5-1 provides details and a 
flowchart of the retention rate of the sample. Mean age of mothers at recruitment time was 
6753 mothers approached 
6274 (92.7%) mothers 
4911 (72.7%) mothers 
4609 (68.3%) mothers 
 3754 (55.6%) mothers 
3715 mothers (provided 
data on alcohol 
consumption over 21 
years) 
39 mothers missing data on 
alcohol consumption from 
previous follow-ups 
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25.5 (SD = 5.03). Of the women in this sample, about 64% had completed high school 
while 20% were in tertiary education, and 16% had not finished high school. Some 80% of 
women were married and about 30% of women were living in a family at or below poverty 
($10 399 or less per year at the time of recruitment). At baseline, about 5% of women met 
the criteria for depression and 11% of women were found to meet the criteria for anxiety. 
About 88% of mothers had healthy lifestyle behaviours; 2% of women met the criteria for a 
high level of adversity at their first clinic visit. 
5.2.2 Measures 
Alcohol consumption 
In this study, a frequency and quantity question to measure the mothers’ alcohol 
consumption over the previous 12 months was repeated across five time points. Alcohol 
consumption at Time 1 (pre-pregnancy) was retrospectively assessed at the first prenatal 
visit; while post-birth, consumption at Time 2 (6 months), Time 3 (5 years), Time 4 (14 
years), and Time 5 (21 years) was assessed from the mother’s self-report. At each survey, 
the women were asked how often they drank alcohol and how much alcohol they 
consumed on each occasion. Six pre-specified response options, ranging from never to 
daily alcohol consumption and from none to seven or more standard drinks, were 
provided. Guidelines from the Australia National Health and Medical Research Council in 
2009 (NHMRC, 2009) suggest that women’s alcohol consumption should be calculated on 
the basis of weekly alcohol consumption of a standard drink (containing 10 grams of pure 
alcohol). In the present study, alcohol consumption scores were estimated using a method 
described by Dawson (2003): multiplying the mid-point estimation of frequency by the mid-
point of quantity. For consistency with other studies (French et al., 2014; Powers & Young, 
2008), respondents’ levels of alcohol consumption were categorised as non-drinkers 
(never drink), occasional drinkers (<1 drink per week), moderate drinkers (from 1 to 14 
drinks per week), and heavy drinkers (>14 drinks per week). 
Measure of predicting variables 
Socio-economic characteristics and church attendance 
Socio-economic characteristics were assessed by marital status and family income. 
Respondents reported one of four categories for their marital status: single, married, living 
together, or separated/divorced/widowed. However, we collapsed marital status into three 
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categories: single, living together/ separated/divorced/ widowed, and married (reference 
group). This grouping was due to the small proportion of separated/divorced/widowed 
women (2.2%) and the different socio-economic characteristics between those who 
reported living together and those who were married (Khoo, 1987). Family income was 
measured as low, $10 399 or less; and medium-high, $10 400 or more (reference group). 
The threshold of $10 399 or less is estimated to be at around the poverty level in the 
period 1981–1983 (Najman et al., 2004). Church attendance was measured as 
weekly/monthly (reference group), less than once a month, and never. 
Stressful life events/adversity 
In this study, the measure of a women’s stressful life events was derived from a 
modification of the social readjustment rating scale by Holmes and Rahe (1967). Stressful 
life events were measured at the baseline by a series of items referring to events that 
women and their partners may have experienced within the past six months: major job 
changes, problems with police, housing problems, financial problems, health problems, 
loss of relatives, serious troubles at work, serious disagreement with partners, and marital 
breakdown. Adversity was classified on the basis of average scores: low adversity (0–2 
events) and high adversity (3+ events); the reference group was low adversity. 
Health related lifestyle 
Health related lifestyle was measured using questions adapted from Breslow’s 
lifestyle index (Belloc et al., 1971) which has been validated and widely used in previous 
studies (Breslow & Enstrom, 1980; Haruyama et al., 2012; Noguchi et al., 2015). These 
questions and possible responses were scored as follow: (1) how many hours sleep did 
you usually get a night? (6 or less and 7 = 1; 8 and 9 or more = 0); (2) how often did you 
eat breakfast and (3) how often did you eat in between your regular meals? (rarely or 
never = 0, sometimes and almost every day = 1); (4) how often were you involved in any 
physical activities including active sport, swimming/taking long walks, week-end trips in 
car, gardening, and physical exercise? (often and sometimes = 0, and never = 1); (5) how 
many hours a day did you watch television (never, less than 1, 1–3, 3–5 = 0; 5–7 and 
more than 7 = 1); (6) how many times a week did you smoke cigarettes (not at all = 0; 
once, every few days, and every day = 1); and (7) maintenance of proper weight, body 
mass index (BMI). BMI (kg/m2) between 18.5 and less than 25 was scored 0, and BMI less 
than 18.5 or 25 or more was coded as 1 (Doherty et al., 2006; World Health Organization, 
2000). The Breslow’s lifestyle index scores were added to generate a composite variable 
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of healthy lifestyle ranging from 0 to 7. These scores were categorised into three groups: 
good (0–2), the reference group; average (3); and poor (4+). 
Mental health problems 
Women’s mental health at baseline was assessed using the short form of the self-
reported DSSI (Bedford & Foulds, 1978). Seven symptoms were used to evaluate 
maternal depression (Cronbach’s alpha = 0.787) and anxiety (Cronbach’s alpha = 0.763). 
For the purpose of this study, women were classified as depressed or anxious if they 
reported four or more of seven symptoms related to depression or anxiety, respectively. 
This approximates the clinical cut-off implied by Bedford and Foulds (1978). 
Birth outcomes 
We included three variables representing birth outcomes. Birth outcome information 
was obtained by obstetricians who both worked at the hospital and were study 
investigators. Birth weight was categorised as normal (2500 grams or more), the 
reference; and low birth weight (2499 grams or less). Gestation was dichotomised into 
normal as the reference group (37 weeks or more) and preterm (36 weeks or less). Time 
to establish respiration was categorised as less than three minutes (reference group) and 
three minutes or more.  
Covariates  
Maternal age, education level, and parity may be important covariates that deflect 
patterns of maternal alcohol consumption as well as the association between alcohol 
consumption trajectories and potential predictors. In our study, mothers were asked their 
date of birth at Time 1. Age was scored to the nearest year. Mother’s education was self-
reported at recruitment and reflected the highest level of education attained. These levels 
were classified as: incomplete high school, completed high school only, and completed 
post high school education (college/university and other technical and further education 
training, TAFE). Parity was measured on the basis of number of live-born children women 
reported at their obstetrical visit at Time 1 and subsequent births reported at each follow-
up. 
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5.2.3 Data analyses 
The analysis was carried out in four stages using STATA/SE 13.0. The first stage 
involved identifying distinct groups of individuals with a similar pattern of alcohol 
consumption over time. Group-based trajectory modelling developed by Nagin (2005) was 
employed in this stage. The overview and technical application of group-based trajectory 
models have been described elsewhere (Nagin & Odgers, 2010b). Briefly, group-based 
trajectory models are the application of specialised finite-mixture models which assume 
that a population is composed of a mixture of distinct groups, defined by their 
developmental trajectories. In this study, we employed the censored normal model (Jones 
& Nagin, 2013) to estimate the developmental trajectories of alcohol consumption over the 
mothers’ reproductive life course. To reduce the effects of the skewed distribution of 
alcohol consumption score, square root transformation was applied to alcohol data, 
consistent with other studies (Bobo et al., 2013). We first used the unadjusted model to 
identify the optimal number of trajectory groups. The best fitting model was selected using 
the criteria of Bayesian Information Criterion (BIC) and the requirement of minimum mean 
posterior probability of group (0.70 or greater in all groups). These criteria were also 
considered together with previous knowledge on women’s alcohol consumption (Xie et al., 
2006). Then, as suggested by previous studies (Jones & Nagin, 2007; Jones & Nagin, 
2012), maternal age and parity were added to the model. We included maternal age at 
Time 1 as a fixed covariate in the adjusted model since age is synchronous with the time 
variable in our data. However, parity at each time point was added as a time-varying 
covariate in the adjusted model. The BICs of unadjusted and adjusted models were 
compared to select the best-fit model for further analyses. 
At the second stage, we assessed collinearity to examine the correlations among 
predicting variables. The variance inflation factor (VIF) ranging from 1.01 to 1.46 indicated 
that no collinearity was involved. All predicting variables are included in further analyses. 
To identify the independent impact of each predicting variable on trajectories of 
maternal alcohol consumption over the life course, multivariate multinomial logistic 
regression was used in the third stage of the analyses. We first examined the bivariate 
associations between drinking trajectories and baseline predictors. Then, predictors that 
were statistically significant in bivariate analyses were retained for the multivariate model 
where we controlled other significant predictors and age and educational levels as 
covariates. A p-value of <0.05 was adopted as a significance threshold for all analyses. 
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Of the cohort of 6753 women recruited at pre-pregnancy, the retention rate at the 21-
year follow-up was 55.0%. To assess how attrition may affect our results, we used a 
multivariate logistic regression model with baseline predictors to predict those who were 
lost to follow-up. Assuming their data is missing at random (Sterne et al., 2009), we used 
MI produced by STATA to impute missing data from predicting variables, covariates, and 
outcomes. Initially, we used 20 cycles of imputation for the analyses of imputed data. 
Subsequently, sensitivity analysis was employed by repeating the whole process using 50 
cycles of imputation. 
5.3 Results 
5.3.1 Women’s trajectories of alcohol consumption 
Results from the unadjusted model suggested that, like previous studies, we could 
identify from two to four possible maternal alcohol-consumption trajectory groups. BIC was 
improved (moves closer to 0) as the number of groups increased in the model (BIC2 = -25 
349.87 and BIC3 = -24 750.79). The BIC for the four-group model (BIC4 = -24 350.75) was 
closest to 0 suggesting that the four-group model fitted our sample best. The posterior 
probabilities for the four-group model which ranged from 0.77 to 0.90 also suggested a 
good fit. The distribution of membership in each group is presented in Table 5-1. 
Adjusting maternal age at pre-pregnancy as a fixed covariate and parity as a time-
varying covariate further improved the model fit (BIC = -22,490.34; posterior probabilities 
range from 0.86 to 0.90). The adjustment slightly changed membership numbers in each 
group (more details in Table 5-1). The fitted model showed distinct alcohol-consumption 
trajectories. We selected the four-group model with two covariates as our final model for 
further analyses. 
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Table 5-1 Characteristics of four group drinking trajectories in unadjusted and adjusted 
model 
Parameters 
Four-group model of maternal alcohol consumption trajectory 
Unadjusted model Adjusted model 
 N (%) N (%) 
Group 1 472 (12.7%) 441 (11.9%) 
Group 2 2159 (58.1%) 2155 (58.0%) 
Group 3 936 (25.2%) 940 (25.3%) 
Group 4 148 (4.0%) 179 (4.8%) 
BIC BIC = -24 350.75 BIC = -22 490.34 
Mean posterior probability   
Group 1 0.86 0.86 
Group 2 0.90 0.90 
Group 3 0.82 0.86 
Group 4 0.77 0.89 
 
Figure 5-2 presents the four-group trajectories of maternal alcohol consumption over 
21 years. The bottom line was labelled the ‘abstainers group’, which included women 
who reported no alcohol consumption or drank minimally on each occasion over the five 
intervals. This group was estimated to comprise 11.9% of the sample with mean posterior 
probability = 0.86. The lower-middle line was named the ‘low-stable group’, consisting of 
58.0% of the sample, with average posterior probability of membership = 0.90. Women in 
this trajectory group consumed very low levels of alcohol across all phases of the study. 
The average alcohol consumption of the low-stable group ranged from 0.4 to 1.2 glasses 
per week. The upper-middle line was called the ‘moderate-escalating group’, comprising 
25.3% of the sample, mean posterior probability = 0.86. Women in this trajectory group 
consumed about 4.5 standard drinks per week at pre-pregnancy. They reduced their 
consumption to 2.5 glasses per week when they were pregnant; then slowly increased 
their consumption but still at a low-moderate level of alcohol consumption at 5 and 14 
years after the birth of their baby. At 21 years, their weekly average alcohol consumption 
was the equivalent of 6.9 glasses per week. The top line in Figure 4-2 was named the 
‘heavy-escalating group’ comprising about 4.8% of the sample, the mean posterior 
probability = 0.89. This group included only a small proportion of the sample, however, the 
pattern of alcohol consumption among this group changed very much over time. Women in 
this group were those who consumed an average of almost two glasses a day (13.1 
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standard glasses per week) at pre-pregnancy. They reduced their consumption to 9.5 
glasses a week during pregnancy; then had slightly increased alcohol consumption at the 
five-year follow-up.  From Year 5 to Year 14, these women sharply escalated their alcohol 
consumption from a moderate level (10.6 at Year 5) to a heavy level (17.1 at Year 14). 
From Year 14 to Year 21, the mean level of alcohol consumption among the heavy-
escalating group did not change. 
Figure 5-2 Mean maternal alcohol consumption per week of each drinking trajectory over 
time 
 
5.3.2 Predictors of membership in different trajectories of alcohol consumption 
Baseline predictors of trajectories of maternal alcohol consumption over the 21-year 
period were examined using bivariate and multivariate multinomial logistic regression 
analyses, with the low-stable trajectory group as the reference category. In Table 5-2, the 
bivariate association between each predictor and maternal alcohol consumption 
trajectories is presented. Membership of the abstaining trajectory was predicted by 
mothers who were married, had a low family income, had a healthy lifestyle, and who went 
to church more often. Membership of the moderate-escalating trajectory group was 
predicted by those who had higher income, were unmarried and who less often or never 
went to church. Women who were unmarried, had an unhealthy lifestyle, reported never 
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going to church, and had a low birth-weight child were significantly more likely to be 
members of the heavy-escalating alcohol consumption group. 
Table 5-3 presents multivariate multinomial logistic regression analyses, controlling 
for the influence of other significant predictors in bivariate analyses and covariates. 
Adjustment did not significantly change the magnitude of associations between predicting 
variables and membership of the moderate-escalating group. However, after adjustment, 
healthy lifestyle behaviour and low birth weight of their child were no longer significantly 
associated with membership of the abstainer and heavy-escalating groups, respectively. 
Other predicting variables which were statistically significant in bivariate associations for 
abstainers and the heavy-escalating group remained independently significant. 
Table 5-4 presents the results following the attrition analyses. Results from the 
multivariate logistic regression model showed that mothers who were lost to follow-up 
were more likely to be young, had a lower educational level, lower family income, were 
more often unmarried, had higher rates of anxiety, and reported unhealthy lifestyle 
behaviours more often. MI analyses indicated that there were no substantive differences in 
the analyses of completed cases (n = 3715) and multiple imputed cases (n = 6735), 
suggesting that our findings do not reflect selection bias. 
5.4 Discussion 
The maternal cohort was recruited early in pregnancy and followed up over a 21-year 
period. We found four distinct trajectories of alcohol consumption by women over their 
reproductive life course. The largest trajectory group comprised low-stable drinkers 
(58.0%), followed by moderate-escalating drinkers (25.3%), abstainers (11.9%), and 
heavy-escalating drinkers (4.8%). Our study did not identify the decreasing or curvilinear 
pattern found in other research (Brennan et al., 2011; Powers & Young, 2008). 
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Table 5-2 Bivariate multinomial logistic regression between alcohol-consumption trajectories and baseline predicting variables 
Predicting variables1 N (%) 
Trajectories of alcohol consumption over 21 years of follow-up surveys 
Low-stable 
drinkers2 
Abstainers 
Moderate-escalating 
drinkers  
Heavy-escalating 
drinkers 
Ref. (%) %3 OR (95% CI) % OR (95% CI) % OR (95% CI) 
Family income         
$10 400 or more 2468 (69.9) 58.0 10.5 1.0 26.6 1.0 4.9 1.0 
$10 390 or less 1064 (30.1) 58.5 14.8 1.4 (1.1–-1.7) 21.9 0.8 (0.7–0.9) 4.8 1.0 (0.7–1.4) 
Marital status         
Married 2950 (79.9) 58.5 13.2 1.0 23.8 1.0 4.4 1.0 
Single 309 (8.4) 56.3 5.8 0.4 (0.3–0.7) 33.0 1.4 (1.1–1.9) 4.8 1.1 (0.6–2.0) 
Living together/Sep/Div/Wid 431 (11.7) 56.4 6.3 0.5 (0.3–0.7) 29.7 1.3 (1.0–1.6) 7.6 1.8 (1.2–2.7) 
Church attendance        
Weekly/monthly 710 (19.3) 53.0 28.0 1.0 16.6 1.0 2.4 1.0 
Less than once a month 765 (20.8) 62.6 7.8 0.2 (0.2–0.3) 25.9 1.3 (1.0–1.7) 3.4 1.3 (0.7–2.4) 
Never 2209 (59.9) 57.9 8.1 0.3 (0.2–0.3) 27.9 1.5 (1.2–1.9) 6.0 2.3 (1.4–3.8) 
Maternal depression         
Non-depressed 3474 (95.3) 58.1 11.7 1.0 25.3 1.0 4.9 1.0 
Depressed 172 (4.7) 28.1 12.8 1.1 (0.7–1.7) 25.6 1.0 (0.7–1.4) 3.5 0.7 (0.3–1.6) 
Maternal anxiety         
Non anxious 3259 (89.3) 58.3 11.6 1.0 25.2 1.0 4.9 1.0 
Anxious 392 (10.7) 56.2 13.5 1.2 (0.9–1.7) 25.8 1.0 (0.8–1.3) 4.6 1.0 (0.6–1.6) 
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Healthy lifestyle behaviour        
Good (0–2) 2421 (70.2) 58.2 12.6 1.0 25.1 1.0 4.1 1.0 
Moderate (3) 660 (19.1) 57.6 9.8 0.8 (0.6–1.1) 26.8 1.1 (0.9–1.3) 5.8 1.4 (0.9–2.1) 
Bad (4+) 370 (10.7) 59.4 7.3 0.6 (0.4-0.9) 25.7 1.0 (0.8–1.3) 8.6 2.1 (1.4-3.2) 
Maternal adversity         
Low (0–2) 2659 (77.7) 58.4 11.8 1.0 25.2 1.0 4.5 1.0 
High (3+) 761 (22.3) 57.6 11.8 1.0 (0.8–1.3) 25.2 1.0 (0.8–1.2) 5.4 1.2 (0.8–1.7) 
Child’s birth weight        
Normal (2500 g or more) 3543 (95.4) 58.1 11.9 1.0 58.1 1.0 4.7 1.0 
Low birth weight (2499 g or less) 171 (4.6) 56.1 11.1 7.0 (0.6–1.6) 56.1 1.0 (0.7–1.4) 8.2 1.8 (1.0–3.2) 
Child’s gestation        
Normal (37 weeks or more) 3557 (95.7) 58.2 11.9 1.0 25.2 1.0 4.7 1.0 
Premature (36 weeks or less) 158 (4.3) 54.4 10.8 1.0 (0.6–1.6) 27.2 1.1 (0.8–1.7) 7.6 1.7 (0.9–3.2) 
Child’s respiration time         
Less than 3 minutes 3442 (96.4) 57.7 12.0 1.0 25.5 1.0 4.7 1.0 
3 minutes or more 127 (3.6) 60.6 8.7 0.7 (0.4–1.3) 23.6 0.9 (0.6–1.3) 7.1 1.4 (0.7–2.9) 
Note: Bold = p < 0.05; 1 Assessed at baseline survey unless otherwise indicated. 2 Reference group. 3 The percentage with trajectory of alcohol 
consumption within each category. 
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The four trajectories found in this study exhibit evidence of a high level of stability for 
abstainers and low-stable drinkers, but changeability for moderate and heavy-escalating 
drinkers over their reproductive life course. Members of the abstainers and the low-stable 
group consistently did not consume alcohol, or consumed at a very low level, over 21 
years. The biggest reduction is observed during the period of pregnancy and delivery 
among moderate and heavy drinking mothers, consistent with the findings from previous 
research (Bachman et al., 2013; Emslie et al., 2015; Maloney et al., 2011). However, six 
months after the birth of the baby, alcohol consumption levels among the moderate-
escalating groups started to increase but remained at a moderate level at the 5, 14 and 21 
year follow-ups; while alcohol consumption in the heavy-escalating group sharply 
increased at Year 5 from moderate to heavy (17.1 glasses per week) and remained at this 
drinking level at the 21-year follow-up (Figure 5-2). The pattern of alcohol consumption in 
the heavy-escalating group suggests the need to focus on prevention and intervention with 
these women after they have given birth as they breastfeed their baby while apparently 
consuming moderate levels of alcohol (Giglia & Binns, 2007; Tran et al., 2014). The result 
also suggests that interventions may be needed during the child-adolescent motherhood 
period where children may be influenced by their mother’s drinking behaviour (Cleveland 
et al., 2014; Van Der Vorst et al., 2009). 
Examinations of baseline predictors associated with four drinking trajectory groups 
indicate the differences among profiles of abstainers versus moderate and heavy-
escalating drinkers. Predictors associated with abstainers are those who had low family 
income and being married. The results appear inconsistent with some studies (Huckle et 
al., 2010; Karlamangla et al., 2006) but in line with the work from Cerdá and colleagues 
(Cerdá et al., 2011). Frequency of religious participation is a protective factor against 
alcohol consumption (Krause, 2003). This finding may be limited to Australian society as 
Australians have a low rate of church attendance (Australian Bureau of Statistics, 2013). 
Our study shows that women with increasing consumption over time tend to be affluent 
(except for the heavy-escalating group), are more likely to be unmarried, and less 
religious—consistent with previous studies (Karlamangla et al., 2006; Platt et al., 2010). 
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Table 5-3 Multivariate multinomial logistic regression between alcohol consumption 
trajectories and baseline predicting variables adjusted for maternal educational levels and 
other significant predictors 
Predicting variables 
Trajectories of alcohol consumption  
up to 21 years follow-up surveys 
 
Low stable 
drinkers1 
Abstainers 
Moderate-
escalating 
drinkers 
Heavy-
escalating 
drinkers 
Ref. (%) OR (95% CI) OR (95% CI) OR (95% CI) 
Gross family income     
$10 400 or more 1.0 1.0 1.0 1.0 
$10 390 or less 1.0 1.8 (1.4–2.3) 0.8 (0.6–0.9) 0.8 (0.5–1.1) 
Marital status     
Married 1.0 1.0 1.0 1.0 
Single 1.0 0.5 (0.3–0.8) 1.3 (1.0–1.8) 0.8 (0.4–1.6) 
Living together/sep/div/wid 1.0 0.7 (0.4–1.1) 1.2 (0.9–1.6) 1.6 (1.0–2.4) 
Church attendance     
Weekly/monthly 1.0 1.0 1.0 1.0 
Less than once a month 1.0 0.2 (0.1–0.3) 1.2 (0.9–1.6) 1.1 (0.5–2.0) 
Never 1.0 0.2 (0.2–0.3) 1.6 (1.2–2.0) 1.9 (1.1–3.3) 
Healthy lifestyle behaviours    
Good (0–2) 1.0 1.0 1.0 1.0 
Moderate (3)  0.9 (0.7–1.3) 1.0 (0.8–1.3) 1.3 (0.8–1.9) 
Bad (4+) 1.0 0.7 (0.4–1.1) 1.0 (0.8–1.3) 1.7 (1.1–2.6) 
Child birth weight    
Normal (2500 g or more) 1.0 1.0 1.0 1.0 
Low birth weight (2499 g or less) 1.0 1.0 (0.6–1.4) 0.9 (0.6–1.4) 1.7 (0.9–3.3) 
Note: Bold = p < 0.05; 1 Reference group. 
This study has some limitations. First, it is possible that maternal age and the number 
of children women have over their life course might affect patterns of alcohol consumption. 
We tested the influence of two covariates by adjusting parity as a time-varying covariate 
and age of mothers at pre-pregnancy as a fixed covariate in the trajectory model. We also 
conducted sensitivity analyses, identifying possible drinking trajectory groups and stratified 
by (i) age groups (younger mothers—25 years or less, and older mother—26 years or 
more), (ii) parity before participating in the study (no previous child and had at least one 
child), and (iii) the production of age and parity groups. The sensitivity analyses yielded the 
same results as the one in the adjusted model. It might be of interest to note that those in 
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the abstainers group were the oldest mothers (but only by about a year) who had at least 
one child before participating in the study; while those in the low-stable and moderate-
escalating drinker groups were younger mothers. There did not seem to be much of a 
difference in subsequent numbers of children among drinking trajectory groups, possibly 
due to the adjustment of parity in the model. 
Table 5-4 Multivariate attrition analyses predicting those who would be lost to follow-up at 
the 21- year phase 
Predicting variables1 
Odds of being lost to follow-up 
Unadjusted Adjusted2 
OR (95% CI) OR (95% CI) 
Maternal age   
25 years or less (ref.) 1.0 1.0 
26 years or more 0.7 (0.6–0.8) 0.8 (0.7–0.9) 
Maternal education   
Post high school (ref.) 1.0 1.0 
Completed high school 1.3 (1.2–1.5) 1.3 (1.1–1.5) 
Incomplete high school 1.8 (1.5–2.1) 1.5 (1.2–1.8) 
Family income   
$10 400 or more (ref.) 1.0 1.0 
$10 390 or less 1.6 (1.4–1.8) 1.2 (1.0–1.3) 
Marital status   
Married (ref.) 1.0 1.0 
Single 2.0 (1.7–2.3) 1.3 (1.0–1.8) 
Living together/sep/div/wid 1.9 (1.7–2.2) 1.6 (1.3–1.9) 
Parity groups   
No previous baby (ref.) 1.0 1.0 
Had at least one baby  1.0 (0.9–1.1) 1.0 (0.9–1.1) 
Church attendance   
Weekly/monthly (ref.) 1.0 1.0 
Less than once a month 1.0 (0.8–1.1) 0.9 (0.7–1.0) 
Never 1.1 (1.0–1.3) 0.9 (0.7–1.0) 
Maternal depression   
Non depressed (ref.) 1.0 1.0 
Depressed 1.6 (1.3–2.0) 1.9 (0.7–1.4) 
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Maternal anxiety   
Non anxious (ref.) 1.0 1.0 
Anxious 1.6 (1.4–1.9) 1.3 (1.0–1.5) 
Healthy lifestyle behaviour   
Good (0–2) (ref.) 1.0 1.0 
Average (3–4) 1.4 (1.2–1.6) 1.2 (1.0–1.4) 
Bad (5+) 1.6 (1.4–1.9) 1.3 (1.1–1.6) 
Maternal adversity   
Low (0–2) (ref.) 1.0 1.0 
High (3+) 1.4 (1.3–1.6) 1.1 (0.9–1.3) 
Note: Bold = p < 0.05 ; 1Assessed at baseline survey unless otherwise indicated.  2Model 
was adjusted for all factors listed. These factors were used in main analyses. 
 
Second, in our study we did not collect participants’ alcohol consumption history. We 
only examined women’s alcohol consumption over the previous 12 months at pre-
pregnancy; and post-birth at 6 months; and 5, 14, and 21 years. Women in the abstaining 
trajectory group were those who reported not drinking alcohol over 12 months at each 
phase of study. Further research should address the patterns of different categories of 
abstainers as mentioned in previous research (Goldman & Najman, 1984). 
Finally, we tested the possibility that loss to follow-up may have biased our findings. 
Of 6753 mothers who were recruited at baseline, loss to follow-up at the 21-year follow-up 
was about 45%. Our MI analyses indicated that loss to follow-up had only minimal impact 
on findings. 
Conclusion 
About one in twenty women is characterised by a pattern of escalating alcohol 
consumption which extends over the reproductive life course. Intervention programs might 
need to target these women as early as possible, perhaps even during their pregnancy. 
The focus of such an intervention would be on the period following the birth of their child. 
There is also a need to know more about the social and health consequences to mothers 
and their children of the mothers being in the moderate and heavy-escalating alcohol 
consumption trajectory groups. 
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Chapter 6: GENDER DIFFERENCE IN OFFSPRING’S 
ALCOHOL USE DISORDER BY 21 YEARS: A 
LONGITUDINAL STUDY OF MATERNAL 
INFLUENCES 
 
 
There is little known about the extent to which maternal alcohol consumption 
influences offspring’s alcohol use disorder. This section aims to examine whether different 
maternal alcohol consumption trajectories predict gender difference in adolescent alcohol 
use disorder at child age 21 years. Data was from 2531 mother-child pairs for whom data 
are available at the 21-year follow-up survey. Maternal alcohol consumption trajectories 
were determined by group-based trajectory modelling. Offspring’s lifetime ever alcohol use 
disorder was assessed using DSM-IV diagnostic criteria. Over 14 years of follow-up after 
the birth of a child, three distinct alcohol consumption trajectories were identified 
(abstainer, low-stable and moderate-escalating drinker). A maternal trajectory of 
moderate-escalating alcohol consumption independently predicted offspring’s lifetime ever 
alcohol use disorder at 21 years after adjustment for a range of potential confounders. 
‘Cross-gender influence’ is observed in the study. The pattern of maternal alcohol 
consumption may have an independent effect on offspring alcohol consumption, with male 
offspring being more vulnerable to the effects of maternal alcohol use than are female 
offspring. Programs intended to address alcohol consumption by adolescents and young 
adults need to focus on the behaviours of both parents as well as offspring’s age at first 
alcohol use over the child’s early life course. 
6.1 Introduction 
Adolescents commonly consume alcohol (Haugland et al., 2013; Järvinen & Room, 
2007; White & Bariola, 2012). Parents are the primary influence on adolescent alcohol 
consumption (Janssen et al., 2014; Sandra & Christopher, 2014; Sartor et al., 2007). 
Parental alcohol use may impact on offspring’s alcohol use for a number of reasons. 
Parents who consume alcohol will have alcohol available at home. Children may model 
their parent’s use of alcohol. Parents who consume alcohol are also more likely to be in 
social networks which approve of alcohol consumption (Cleveland et al., 2014; Van Der 
Vorst et al., 2006). Many studies have addressed the impact of parental alcohol use on 
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alcohol consumption by children (Cleveland et al., 2014; Haugland et al., 2013; Mares et 
al., 2011; Van Der Vorst et al., 2009; Yeh et al., 2006). There are, however, few studies 
examining the gender differences in the association between long-term patterns of 
maternal alcohol consumption and AUD diagnosed in male and female offspring. 
6.1.1 Maternal alcohol consumption and offspring’s alcohol use 
Studies of the association between maternal alcohol consumption and offspring’s 
alcohol use or abuse have yielded inconsistent results. Some studies have found no 
association between maternal alcohol consumption and adolescent alcohol use (Koning et 
al., 2010; Marsden et al., 2005; Zhang et al., 1999) whereas others report such an 
association (Mares et al., 2011; Poelen et al., 2007; Van Der Vorst et al., 2009; Yeh et al., 
2006; Yule et al., 2013). For example, Marsden and colleague (Marsden et al., 2005) in a 
prospective cohort study found that the frequency of mother’s alcohol use was not 
independently associated with their child’s drinking frequency. In a five-year longitudinal 
analysis of 428 Dutch families, researchers also found no association between maternal 
alcohol consumption and adolescent excessive drinking (Mares et al., 2011). However, 
researchers using  twin data from a sample of children aged 12–30 years old in the 
Netherlands reported both cross-sectional and longitudinal associations between mother’s 
alcohol consumption and offspring’s higher risk of drinking (Poelen et al., 2007). 
6.1.2 Gender differences in the association between maternal alcohol consumption 
and offspring’s alcohol use disorder 
The impact of maternal alcohol consumption on adolescent alcohol use may depend 
on offspring’s gender (Casswell et al., 2002; Cleveland et al., 2014; Haugland et al., 2013; 
White et al., 2000). Findings regarding whether maternal alcohol consumption equally 
influences both male and female offspring’s alcohol consumption vary. On the one hand, it 
has been suggested that children tend to model their same sex parent’s drinking behaviour 
(Casswell et al., 2002; Yeh et al., 2006). Thus, mother’s drinking may impact on their 
female children’s alcohol consumption more than their male children’s (Haugland et al., 
2013; Yeh et al., 2006; Yule et al., 2013). On the other hand, maternal alcohol 
consumption has been found to predict male rather than female offspring’s alcohol 
consumption (Cleveland et al., 2014). Some studies suggest that maternal alcohol 
consumption may equally influence male and female offspring’s alcohol use (Englund et 
al., 2008; White et al., 2000). 
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6.1.3 Limitations and gaps in previous research 
A number of studies have addressed the association between long-term patterns of 
maternal alcohol consumption and offspring’s alcohol use with inconsistent findings. Most 
previous studies examining the association between maternal alcohol consumption and 
alcohol use by children have been based on population samples outside Australia. For 
example, researchers conducted studies in New Zealand (Casswell et al., 2002) and the 
United States (Englund et al., 2008) where the rates of adolescent alcohol use are lower 
than in Australia (Ministry of Health, 2007; Toumbourou et al., 2009). Most existing studies 
have dealt with the measurement of maternal alcohol consumption at one time point rather 
than at multiple time points. Examining long -term patterns of maternal alcohol 
consumption is more likely to show the influence of a lifestyle than measurement at a 
single time point. Arguably parental alcohol use assessed at a single point in time is a less 
stable measure of parental influence than a pattern which may be stable over an extended 
period of time. Finally, previous studies tend to measure adolescent outcomes based upon 
frequency and quantity estimates of alcohol consumption or alcohol related problems. 
There are few studies where the adolescent outcome is a diagnostic assessment of an 
AUD. 
To address these gaps, the present study aims to (i) examine whether different 
maternal alcohol consumption trajectories predict adolescent AUD; and (ii) whether 
mothers’ patterns of alcohol consumption have a greater impact on male or female 
children. 
6.2 Methods 
6.2.1 Participants and procedures 
Data were taken from the MUSP, a prospective pre-birth cohort study of women 
enrolled at a public obstetric hospital in Brisbane, Australia between 1981 and 1984. 
Details of the study have been described elsewhere (Fischer et al., 2014). Of those who 
were recruited at their first clinic visit, approximately 18 weeks of gestation, 6753 women 
were asked about their alcohol consumption, social demographic characteristics, life style 
behaviours, and health information before pregnancy. These women were re- interviewed 
when their child was 6 months, 5, 14 and 21 years of age. Offspring’s information was also 
collected through mother reports at each phase of the study and through self-report at the 
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14-year and 21-year follow-up surveys. At 21 years, 3778 pairs of mother and child 
provided information and 2531 offspring completed the lifetime computerised version of 
CIDI (CIDI-Auto). The present study is based on the sub sample of 2531 mothers and their 
children remaining in the study at 21 years. The sub sample includes mothers who 
provided details of their alcohol consumption for up to four phases of the study (pre-
pregnancy to the 14-year follow-up) and their children who completed the CIDI-Auto at 21 
years. Written informed consent was obtained from mothers at all data collection phases 
and from the adolescent at the 21-year follow-up of the study. Ethics committees from the 
Mater Hospital and from The University of Queensland approved each phase of study. 
6.2.2 Measures 
Measure of outcome variable 
Offspring’s AUD was assessed at the 21-year follow-up. The AUD diagnoses are 
based upon administration of the CIDI (WHO, 1993). Lifetime ever alcohol abuse or 
alcohol dependence were combined to create the category lifetime ever AUD, using DSM-
IV diagnostic criteria (APA, 2000).  
Measure of main predictor 
The main exposure in this study is the maternal alcohol consumption trajectory over 
14 years. These trajectories were based upon self-reported information from mothers at 
pre-pregnancy; and 6 months, 5 and 14 years after the birth of their child. 
Maternal alcohol consumption at each phase of study 
At each survey, mothers were asked how often they drank alcohol and how much 
alcohol they consumed at each occasion. Respectively, six pre-specified response options 
ranging from never to daily alcohol consumption and from none to seven or more standard 
drinks were provided. Guidelines from the Australia National Health and Medical Research 
Council in 2009 (NHMRC, 2009) suggest that women’s alcohol consumption should be 
calculated on the basis of weekly alcohol consumption standard drink (containing 10 
grams of pure alcohol) scores. In the present study, alcohol consumption scores were 
estimated using a method described by  Dawson (2003): multiplying the mid-point estimate 
of frequency by the mid-point estimate of quantity. For consistency with other studies 
(French et al., 2014; Powers & Young, 2008), respondents’ levels of alcohol consumption 
were categorised as non-drinkers (never drink), occasional drinkers (< 1 drink per week), 
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moderate drinkers (from 1 to 14 drinks per week), and heavy drinkers (>14 drinks per 
week). 
Long-term trajectories of maternal alcohol consumption 
Long-term trajectories of alcohol consumption by women were examined by using 
group-based trajectory modelling (Nagin, 2005). We used a censored normal model 
suggested by Jones and Nagin (2012) to examine the changes in alcohol consumption. 
Consistent with other studies (Bobo et al., 2013; Casswell et al., 2002), square root 
transformation was applied to alcohol data to reduce the effects of the skewed distribution. 
As the patterns of maternal alcohol consumption may covariate by maternal age and the 
number of their children (Roche & Deehan, 2002; Tran et al., 2014; Wilsnack, 2012), we 
conducted unadjusted and adjusted analyses of group-based trajectory modelling to 
explore the optimal drinking trajectories. Our unadjusted analyses showed that we could 
identify from two to four drinking trajectory groups in the sample. The best-fitting model 
was selected using the trajectory’s principle, the larger the BIC the better fit of the model, 
and previous knowledge on women’s alcohol consumption (Bobo & Greek, 2011; Brennan 
et al., 2011; Britton et al., 2015; Xie et al., 2006).  As a result, a three-group trajectory 
model of drinkers with BIC =  -19402.03 and mean posterior probability ranging from 0.85 
to 0.93 was finally chosen for adjusted analyses. It is noted that the model with four 
drinking-trajectory groups had the better BIC than the one with three drinking-trajectory 
groups (BIC = -19109.04 versus BIC = -19402.03); however, the number of cases in one 
of the four drinking trajectories was too small (~2%) for further analyses. 
In further analyses, I adjusted the three drinking-trajectory groups by adding maternal 
age at baseline as a fixed covariate in the model since age is synchronous with the time 
variable in the data. I also added parity at each time point up to the 14-year follow-up as a 
time-varying covariate in the adjusted model. The adjusted analysis slightly improved the 
model fit with BIC = -18531.29; however, membership numbers in each drinking group did 
not alter very much (more details in Appendix Table 6-1). We selected the three drinking-
trajectory model with two covariates as the final model for examining the association 
between maternal alcohol-consumption trajectories over the14-year follow-up and 
offspring’s AUD at 21 years. 
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Figure 6-1 Average weekly alcohol consumption trajectories by mothers over 14 years 
 
MEAN GLASSES PER WEEK FROM PRE-PREGNANCY TO 14 YEAR FOLLOW_UP SURVEY 
 
N (%) 
Pre- 
pregnancy 
6 
months  
5 years  14 years  
Abstainers 349 (13.8) 0 0 0 0 
Low-stable drinkers 1718 (67.9) 1 0.6 0.8 1.2 
Moderate-escalating 
drinkers 
464 (18.3) 7.7 5.2 6.3 8.8 
 
Figure 6-1 presents mother’s alcohol-consumption trajectories over 14 years. Group 
1, consisting of those who reported no or very little alcohol consumption across surveys, 
had 13.8% of respondents. This group was labeled as abstainers. Group 2, the low-stable 
drinkers, comprised 67.9% of respondents. Members in the low-stable drinkers-trajectory 
group consumed an average of one standard drink per week pre-pregnancy. As a group, 
they slightly reduced their consumption when they found out they were pregnant. These 
women returned to their near pre-pregnancy level of alcohol consumption by the 5-year 
follow-up. At 14 years, their weekly average alcohol consumption was the equivalent of 1.2 
glasses a week. Finally, Group 3, comprising 18.3% of respondents, was labeled the 
moderate-escalating alcohol-consumption group. This group included women who had a 
moderate level of alcohol consumption pre-pregnancy. At six months after the birth of their 
child, they consumed less than they had pre-pregnancy. However, women in this group 
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gradually increased their consumption over time with a mean of about nine glasses per 
week. 
Covariates 
To examine the independent association between maternal alcohol consumption 
trajectories over 14 years and offspring’s AUD, we included a number of potential 
confounding variables in the different models that are presented. It has been suggested 
that the association between maternal alcohol consumption and adolescent alcohol use or 
adolescent AUD may be confounded by socio-economic status (Bradley & Corwyn, 2002; 
Cerdá et al., 2011; Huckle et al., 2010; Melotti et al., 2013). Women with the lowest socio-
economic status might be the heaviest drinkers, but there may be other reasons why their 
children have a drinking problem. In this study, indicators of socio-economic status were 
measured by mother’s age at baseline, marital status and family income at the 14-year 
follow-up. Mother’s age was categorised as <20, 20–29, and 30+ years. Teenage mothers 
might be expected to be both heavier drinkers and have children who are problem 
drinkers. Family income was classified into two categories: $20 800 or more and $20 799 
or less. The threshold $20 799 or less is estimated to be at around the poverty level in the 
period 1995–1996 in Australia (Saunders, 1996). Maternal marital status at the 14-year 
follow-up was measured by the question ‘Is your present partner the father of this child?’ 
Possible responses— yes, no, and no partner—were collapsed into two categories: 
biological father and not biological father/no partner. 
The quality of family communication between mother and children may impact the 
association between maternal alcohol consumption and children’s alcohol use (Alati, 
Najman, et al., 2005; Barnes et al., 2000; Mares et al., 2011; Marsden et al., 2005; Ryan et 
al., 2010; Sandra & Christopher, 2014). In the present study, we used The Open Family 
Communication Scale (Barnes & Olson, 1982) using a five-point Likert scale to assess the 
quality of mother-child communication at the 14-year follow-up. Low score represents open 
communication. The scale is comprised of 10 items and has a Cronbach’s alpha value of 
0.85. The composite variable was classified into three categories: good (low thru 32.9), fair 
(33 thru 35), and poor (35.1 thru high) communication. 
Existing evidence has also suggested that parental illicit drug use or illicit drug 
related problems have an adverse impact on offspring’s alcohol consumption (Biederman 
et al., 2000; Mares et al., 2011). I measured parental illicit drug use with two variables: 
maternal illicit drug use at the 5-year phase of the study, and paternal alcohol problems at 
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the 14-year phase. At the 5-year phase, mothers were asked how often they used 
cannabis (marihuana, pot) in the last month, with prompts from every day to never. The 
responses were categorised into a binary variable ‘users’ and ‘non-users’. At the 14-year 
follow-up, mothers provided information about paternal alcohol use by answering the 
question, ‘Has the natural father of your 13 year old had an alcohol problem?’. Three 
prompt responses were provided: no, yes, and do not know. Due to the low frequency of 
‘do not know’ (5.5%) responses, responses were grouped into two categories: yes and 
no/do not know. 
The association between maternal alcohol consumption and young adult’s AUD may 
also reflect the offspring’s antisocial behaviour (Englund et al., 2008; Sartor et al., 2007). 
At the 14-year follow-up, we used the YSR (Achenbach, 1991) to assess youth antisocial 
behaviour/externalising behaviour (consisting of aggression and delinquency). The YSR 
has been widely used as a measure of a child’s antisocial behaviour. A composite variable 
with a total of 30 items and a Cronbach’s alpha value of 0.88 was used with 10% cut-offs 
designating ‘cases’. 
Previous studies have shown that early-adolescent tobacco consumption is generally 
associated with AUD and the development of alcohol-related problems (Jackson et al., 
2002; Mathers et al., 2006; Orlando et al., 2005; Wetzels et al., 2003). In this study, at the 
14-year follow-up, offspring reported the average number of cigarettes they consumed 
during the week preceding the survey. Their responses were divided into two groups: non-
smokers and smokers. 
6.2.3 Data analysis 
The data analyses were performed in four stages. First, we assessed collinearity to 
examine the correlations among predictor variables. The VIF ranged from 1.02 to 1.24 
indicating that no collinearity was involved. All predicting variables will be included in 
further analyses. 
At the second stage, logistic regression models were used to examine an association 
between maternal patterns of alcohol consumption and their offspring’s AUD. I first 
examined the crude association between the outcome variable (offspring’s AUD) and the 
main predictor (trajectories of maternal alcohol consumption). I subsequently adjusted the 
association using a range of covariates in different models to examine whether or not each 
predicting variable/group confounded the association as suggested by previous research 
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(Englund et al., 2008; Mares et al., 2011; Melotti et al., 2013; Ryan et al., 2010). I first 
adjusted for maternal socio-economic status (Model 1). Subsequent models progressively 
included mother-child communication at the 14-year follow-up (Model 2); maternal illicit 
drug use at the 5–year follow-up and paternal alcohol problems at the 14- year follow-up 
(Model 3); offspring’s antisocial behaviours at the 14-year follow-up (Model 4), and 
offspring’s tobacco consumption at the 14-year follow-up (Model 5). 
Next, to examine whether the effect of maternal trajectories of alcohol consumption 
over 14 years on offspring’s AUD varies by the sex of child, all the analyses were 
performed separately for male and female offspring. 
Finally, of the cohort of 3778 mother-child pairs at the 21-year follow-up, 67.0% 
(2531) children completed the CIDI survey. The chi-square test was used to compare the 
profile of those who had data in the CIDI and those who did not. To assess how attrition 
may have affected my results, I assumed the data to be missing at random (Sterne et al., 
2009). I used MI produced by Stata to impute missing data from the main predictor, 
covariates, and outcome. Initially, I used 20 cycles of imputation for the analyses of 
imputed data. Subsequently, sensitivity analysis was employed by repeating the whole 
process using 50 cycles of imputation. 
Stata version 13.0 was used to perform the analyses where a p-value of <0.05 was 
adopted as a threshold for significant results. The abstainers-trajectory group was selected 
as the reference category in all our analyses. Data presented in the results section is 
mainly based on the analyses of 2531 mother-children pairs. 
6.3 Results 
Of the 2531 young adults who completed the CIDI-auto at 21 years, 27.7% (n = 702) 
met DSM-IV criteria for lifetime ever AUD of which males accounted for 67.1% (n = 471). 
The lifetime prevalence of AUD is higher than data from a national cross-sectional survey 
in which 11.1% youth aged 16–24 years reported alcohol abuse or dependence in the last 
year (Mewton et al., 2011). The higher rate likely reflects lifetime ever AUD rather than 
only in the last 12 months as in Mewton’s study. 
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Table 6-1 Offspring’s alcohol use disorder at 21 years according to explanatory factors 
Explanatory factors Overall 
Offspring’s alcohol use disorder 
at the 21-year follow-up 
No (%) Yes (%) P-value 
Maternal alcohol consumption trajectories    
Non drinkers 349 80.8 19.2 
<0.000 Low-stable drinkers 1718 72.0 28.0 
Moderate-escalating drinkers 464 66.8 33.2 
Maternal agea     
<20 358 69.0 31.0 
0.323 2029 1711 72.7 27.3 
30+ 462 73.2 26.8 
Family incomeb     
$20 800 or more 1880 72.7 27.3 
0.337 
$20 799 or less 418 70.3 29.7 
Maternal marital statusb     
Remain stable 1705 73.9 26.1 
<0.05 
Changed 630 68.6 31.4 
The quality of family communicationb     
Good 1902 73.5 26.5 
<0.05 Fair 216 70.8 29.2 
Poor 219 64.8 35.2 
Maternal illicit drug usec     
Non-users 2200 73.1 26.9 
<0.05 
Users 68 61.8 38.2 
Paternal alcohol problemb     
No/ Do not know 1140 74.4 25.6 
0.091 
Yes 222 68.9 31.1 
 Offspring’s antisocial behavioursb     
No 2198 74.1 25.9 
<0.000 
Yes (10% cut-off) 217 56.7 43.3 
Offspring’s tobacco consumptionb     
No 2161 74.2 25.8 
<0.000 
Yes 249 57.4 42.6 
Note: a Measured at the baseline survey; b Measured at 14-year follow-up; c Measured at 5-year 
follow-up  
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Table 6- 1 describes the associations between a variety of explanatory predictors 
and offspring’s AUD. Maternal alcohol consumption trajectories over 14 years, maternal 
illicit drug use at the 5-year follow-up, and maternal marital status, the quality of family 
communication, child antisocial behaviours, and child tobacco consumption at the 14-year 
follow-up were significantly associated with offspring’s AUD at age 21 years. Adolescents 
were more likely to report an AUD if their mother was in the moderate-escalating drinkers 
group, or their mother changed her marital status over the 14 years, or they had poor 
communication with parents, or engaged in antisocial behaviours, or consumed tobacco. 
Table 6-2 Maternal alcohol consumption trajectories and offspring’s alcohol use disorder at 
the 21-year follow-up (unadjusted and adjusted analyses) 
Note: Bold =p <0.05; a Assessed over 14-year follow-up; b Controlled for maternal age, marital status, and 
income at 14–year follow-up; c Controlled for Model 1 plus the quality of mother and offspring 
communication at 14–year follow-up; d Controlled for Model 2 plus maternal illicit drug use at 5–year 
follow-up and paternal alcohol problems at 14–year follow-up; e Controlled for Model 3 plus offspring’s 
antisocial behaviours at 14–year follow-up; f Controlled for Model 4 plus offspring’s smoking at 14–
year follow-up. 
Table 6-2 presents bivariate and multivariate associations between offspring’s AUD 
and maternal alcohol consumption trajectories. Bivariate results from logistic regression 
analysis shows that mothers in the higher maternal alcohol consumption trajectory groups 
are more likely to have offspring with a lifetime ever AUD. The results remained 
statistically significant when adjusted for maternal socio-economic status and mother–child 
communication (Model 1 and 2, respectively). Further adjustment for parental substance 
use and alcohol related problems (Model 3), child’s antisocial behaviour (Model 4), and 
child’s tobacco consumption eliminated the significant association with the low-stable 
drinkers trajectory group. Membership of this trajectory group is no longer related to 
children’s AUD. Women who were in the moderate escalating alcohol consumption 
trajectory were more likely to have children with a lifetime ever AUD after controlling for a 
range of confounding variables. 
Maternal 
alcohol 
consumption 
trajectories a 
 Offspring’s alcohol use disorder, Odds Ratio  (95% CI) 
Unadjusted 
 Adjusted 
Model 1b Model 2c Model3d Model 4e Model 5f 
Abstainers (ref.) 1.0 1.0 1.0 1.0 1.0 1.0 
Low-stable 
drinkers 
1.6  
(1.2–2.2) 
1.7  
(1.2–2.3) 
1.7 
(1.2–2.3) 
1.5 
(0.9–2.4) 
1.5 
(0.9–2.3) 
1.4 
(0.9–2.2) 
Moderate-
escalating 
drinkers 
2.1 
(1.5–2.9) 
2.1 
(1.5–3.0) 
2.0 
(1.5–2.9) 
2.1 
(1.3–3.4) 
2.1 
(1.3–3.4) 
2.0 
(1.2–3.2) 
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Table 6-3 shows the results for male and female offspring separately. Among female 
adolescents, adjustment for mother’s socio-economic status and mother-child 
communication revealed that female’s AUD was predicted by those whose mothers had 
had long-term moderate-escalating alcohol consumption. The association became a non-
significant association when parental substance use/problems and child’s antisocial 
behaviours and cigarette smoking were added, indicating that the association between 
female’s AUD and maternal patterns of alcohol consumption may be confounded by the 
additional covariates. Alternatively, results presented in Table 6-3 for male offspring 
indicate that male offspring who had a mother in the higher alcohol consumption trajectory 
groups were more likely to have lifetime ever AUD. Maternal trajectories of alcohol 
consumption over 14 years appear to predict subsequent male rather than female 
offspring AUD. 
Table 6-3 Maternal alcohol-consumption trajectories and offspring alcohol use disorder at 
21-year follow-up by gender of the child (unadjusted and adjusted analyses) 
Note: Bold =p <0.05; a Assessed over 14-year follow-up; b Controlled for maternal age, marital status, and 
income at 14–year follow-up; c Controlled for Model 1 plus the quality of mother and offspring 
communication at 14–year follow-up; d Controlled for Model 2 plus maternal illicit drug use at 5–year 
follow-up and paternal alcohol problems at  14–year follow-up; e Controlled for Model 3 plus offspring’s 
antisocial behaviours at 14–year follow-up; f Controlled for Model 4 plus offspring’s smoking at 14 
year-year follow-up. 
 
Maternal 
alcohol 
consumption 
trajectories a 
 Offspring’s alcohol use disorder, Odds Ratio  (95% CI) 
Unadjusted 
 Adjusted 
Model 1b Model 2c Model3d Model 4e Model 5f 
 Female offspring 
Abstainers (ref.) 1.0 1.0 1.0 1.0 1.0 1.0 
Low-stable 
drinkers 
1.3 
(0.8–2.3) 
1.3 
(0.8–2.1) 
1.3 
(0.8–2.1) 
1.0 
(0.5–1.9) 
1.0 
(0.5–1.9) 
0.9 
(0.4–1.7) 
Moderate- 
escalating 
drinkers 
2.0 
(1.2–3.3) 
1.8 
(1.1–3.2) 
1.8 
(1.0–3.1) 
1.6 
(0.8–3.4) 
1.6 
(0.8–3.4) 
1.5 
(0.7–3.3) 
 Male offspring 
Abstainers (ref.) 1.0 1.0 1.0 1.0 1.0 1.0 
Low-stable 
drinkers 
1.9 
(1.3–2.8) 
2.1 
(1.4–3.2) 
2.1 
(1.4–3.2) 
2.2 
(1.2–3.9) 
2.1 
(1.2–3.8) 
2.1 
(1.2–3.7) 
Moderate- 
escalating 
drinkers 
2.5 
(1.6–3.9) 
2.7 
(1.7–4.3) 
2.7 
(1.7–4.4) 
2.8 
(1.4–5.6) 
2.7 
(1.4–5.4) 
2.6 
(1.3–5.1) 
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Table 6-4 Profile of offspring who completed CIDI and those who did not complete CIDI at 21 
years 
Background 
characteristics 
Offspring who 
completed the CIDI 
(n = 2531; 67.0%) 
Offspring who did 
not complete the 
CIDI (n = 1247; 
33.0%) 
p-value 
Maternal alcohol consumption trajectories 
Abstainers 13.5 16.0 
0.11 Light drinkers 69.7 67.4 
Heaviest drinkers 16.8 16.6 
n 2531 1247  
Offspring’s gender    
Male 48.5 45.1 
0.05 
Female  51.5 54.8 
n 2531 1247  
Child’s marital status   
Single 81.1 72.4 
 
<0.001 Married/Living 
together/Others 
18.9 27.6 
n 2524 1240  
Child’s educational level    
Incomplete secondary school 20.8 21.4 
<0.01 Completed secondary school 54.6 49.1 
College-TAFE/University 24.6 29.5 
n 2520 1230  
Child’s weekly income    
$160 + 78.9 81.5 
0.05 
$0 to $159  21.1 18.5 
n 2512 1225  
Child’s OP score    
1–7 10.5 8.1  
8–11 9.9 8.5 <0.001 
12–25 31.0 27.4  
No OP score 48.6 56.0  
n 2456 1189  
In the present study, attrition was 33.0%. Chi-square analyses to compare the profile 
of those who remained in the study and completed the CIDI and those who did not 
complete the CIDI or were lost to follow-up showed that generally those who were lost to 
follow-up were more likely to be female, single, have a higher level of education, have a 
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higher weekly income, and not have an OP academic score (Table 6-4). Repeated 
analyses which used 20 cycle and 50 cycle MI showed similar results as the ones in the 
complete sample of 2531 mother-child pairs suggesting that our findings do not reflect 
selection bias (more details in Appendix Tables 6-2 and 6-3). 
6.4 Discussion 
This study has examined the gender difference in the longitudinal association 
between mother’s alcohol consumption trajectories and offspring’s AUD. Using prospective 
cohort data of mothers and their offspring in Brisbane, Queensland, Australia over 21 
years, two study aims were addressed. While several previous studies find no association 
between maternal alcohol use and their children’s drinking (Koning et al., 2010; Marsden 
et al., 2005), our findings suggest that a maternal trajectory of moderate-escalating alcohol 
consumption over 14 years is independently associated with offspring’s AUD at 21 years 
even after adjustment for a range of potential confounding variables. Mothers who 
consume alcohol at a moderate level over an extended period of their child’s early life 
course are more likely to have offspring with lifetime ever AUD. These findings are in line 
with findings in some previous studies (Poelen et al., 2007; Van Der Vorst et al., 2009; 
Yule et al., 2013). 
There is substantial evidence showing that parental alcohol use has an association 
with adolescent alcohol consumption. However, the question as to whether mothers or 
fathers, or both influence alcohol consumption patterns of offspring has been unresolved. 
In my analyses, after adjustment for paternal alcohol consumption at the 14-year follow-up, 
being in the maternal moderate-escalating alcohol consumption trajectory group 
independently impacts on offspring’s AUD. This may reflect mothers spending more time 
than fathers in interacting with their children, particularly child-care activities. Mothers may 
also be more involved in their children’s emotional lives (Biblarz & Stacey, 2010; Klimes-
Dougan et al., 2007; Lytton & Romney, 1991). In addition, parents who consume alcohol 
will have alcohol available at home. Previous studies suggested that having alcohol 
available at home is related to higher drinking levels in adolescents (Van Zundert et al., 
2006). 
The association between mother’s alcohol consumption trajectories and adolescent 
offspring’ AUD differs by the gender of the child. In our study, it seems there is a ‘cross-
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gender influence’ observed for the moderate-escalating drinkers trajectory group. This 
finding differs somewhat from previous research which indicates that children tend to 
model their same sex parents’ drinking behavior (Yeh et al., 2006) but it is supported by 
the work of Cleveland et al. (Cleveland et al., 2014) and Englund et al. (Englund et al., 
2008) showing that maternal alcohol consumption is a good predictor of male alcohol use 
outcomes. Further analyses showed that among children who have mothers in the 
moderate-escalating drinking trajectory group, a higher proportion of female offspring 
reported experiencing poor communication with their mother (66.7% versus 33.3%). 
Mothers appear to be more open and possibly closer to their male children. It is possible 
that male offspring may be more likely to model their mothers’ alcohol consumption 
behaviours. 
Previous studies have shown that early age at first alcohol use increases risk of later 
development of adolescent alcohol use disorder (Blomeyer et al., 2011; Bolland et al., 
2016). This may affect the association between maternal alcohol consumption trajectories 
and offspring’s alcohol use disorder. We tested this possibility and found that when 
controlled for age at first consumption before 14-years (Model 5) either in male or in 
female sample, the adjustment did not significantly change the magnitude of the 
associations, indicating that the association between maternal alcohol consumption 
trajectories and offspring’s alcohol use disorder is independent of age at first consumption 
of alcohol and other confounding variables. However, controlling for age at first 
consumption attenuated the association between moderate-escalating drinker group and 
offspring’s alcohol use disorder in the general sample, suggesting that at least part of this 
association is explained by early age of alcohol consumption. In addition, further analyses 
also indicated that offspring who had had consumed alcohol at the 14-year follow-up were 
more likely to report having alcohol use disorder at 21 years. The result may suggest that 
prevention addressing alcohol consumption by adolescent and young adults may need to 
be earlier, even at 14 years or less as many offspring start using alcohol at a young age. 
The present study has some limitations. The MUSP study has not collected 
information on father’s alcohol consumption at each phase of the study. We only asked 
mothers at 14 years about father’s alcohol use problems. Therefore, we cannot assess the 
influence of paternal alcohol consumption trajectories. There is a good reason to expect 
that young adult’s alcohol use or AUD may also be related to father’s alcohol consumption 
(Haugland et al., 2013; Van Der Vorst et al., 2009). It is possible that the association 
between mother’s alcohol consumption patterns and offspring’s AUD may partly reflect 
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paternal influences. This could result in residual confounding effect of father’s alcohol use 
levels. In this study, the decision to use categorical forms of data may underestimate the 
contribution of some of the more marginal associations. Another limitation is that the 
prevalence rate of alcohol use disorder is much higher among male offspring. This may 
affect the confidence intervals rather than the point estimates. Our results showed that the 
point estimates for female offspring are consistently lower suggesting that the gender 
differences do not simply reflect the lower number of affected females. In the current 
study, I only controlled for family variables but not for other genetic and broader 
environment factors. Finally, loss to follow-up might be expected to have biased some 
results. Of the cohort of 3778 mothers and children at the14-year follow-up, the attrition 
was about 33.0%. Our MI analyses indicated that the results are not likely to have been 
substantially affected by selection bias. 
Conclusion 
Membership of the moderate-escalating alcohol consumption trajectory group 
independently predicted offspring’s AUD at 21 years even after adjustment for a range of 
potential confounding variables. Cross gender differences were observed in the 
associations between maternal drinking trajectories and offspring’s AUD. It appears that 
patterns of maternal alcohol consumption may have an independent effect on offspring’s 
alcohol consumption, with male children being more vulnerable to the effects of maternal 
alcohol use than are female children. Programs intended to address alcohol consumption 
by adolescents and young adults may need to focus on the behaviours of both parents 
early in the child life course. 
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Chapter 7: GENDER DIFFERENCES IN THE PROSPECTIVE 
ASSOCIATION BETWEEN MATERNAL ALCOHOL-
CONSUMPTION TRAJECTORIES AND YOUNG 
ADULT OFFSPRING’S PROBLEM GAMBLING AT 
30 YEARS 
 
 
Although a large number of studies have examined the association between young 
adult’s alcohol consumption and their problem gambling behaviours, none of these studies 
address the prospective association between mother’s alcohol consumption and their 
young adult offspring’s problem gambling behaviours. Using data from a 30-year 
prospective pre-birth cohort study in Brisbane, Australia (n = 1,691), this chapter examines 
whether different maternal alcohol consumption trajectories predict offspring’s risk of 
problem gambling behaviours and whether these associations differ by the young adults’ 
gender. Offspring’s level of problem gambling behaviours was assessed by the short 
version of the Canadian Problem Gambling Index, with about 10.6% of young adults 
having some risk of problem gambling behaviours. Trajectories of maternal alcohol 
consumption were determined by group-based trajectory modelling over five time points. 
The results suggest that mother’s alcohol consumption patterns fit into three drinking 
trajectory groups, namely abstainers (17.2%), a low-stable drinkers group (64.6%) and a 
moderate-escalating drinkers group (18.2%). Multivariate logistic regression analyses 
showed that the moderate-escalating alcohol trajectory group is independently associated 
with a risk of their male young adult offspring having problem gambling behaviours at 30 
years—even after adjustment for a range of potential confounding variables. Mothers who 
exhibit a persistent life course pattern of moderate-escalating drinking have male children 
who have a higher risk of engaging in problem gambling behaviours. Offspring’s alcohol 
consumption partially mediated the association between maternal drinking trajectories and 
young adult’s risk of problem behaviours. High levels of maternal alcohol consumption 
may lead to male offspring antisocial behaviours. Programs intended to address problem 
gambling behaviours by young adults may need to focus on male group with a focus which 
specifically addresses family influences as these contribute to gambling behaviour. 
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7.1 Background 
Between 5.3% and 12.1% of Australian adults are estimated to manifest behaviours 
associated with problem gambling (Acil Allen Consulting, 2014; Attorney-General, 2012; 
Billi et al., 2014; Davidson & Rodgers, 2010; Sproston et al., 2012; The Social Research 
Centre, 2013). These proportions are generally consistent with figures reported for other 
countries such as the United States, Canada, Sweden, and the United Kingdom (Abbott et 
al., 2014; Orford et al., 2012; Wardle et al., 2011; Williams, West, et al., 2012). Studies 
across countries have shown that prevalence estimates for problem gambling among 
adolescents and young adults are higher than in adult populations (Delfabbro et al., 2014; 
Scholes-Balog et al., 2014; Volberg et al., 2010). Among young people aged 13 to 17 
years,  between 60% and 80% gamble at least once per year, and around 3%  to 5% 
report symptoms of problem gambling or pathological gambling (Delfabbro et al., 2014). 
A range of factors have been associated with the risk of problem gambling among 
adolescents and young adults, such as gender, age, antisocial behaviours, academic 
performance, family socio-economic status, parental gambling involvement (Barnes et al., 
2005; Delfabbro et al., 2014; Forrest & McHale, 2012; Shead et al., 2010; Williams et al., 
2015), as well as alcohol consumption. It is not only the extent to which alcohol 
consumption normally coexists with gambling behaviours; it may also be an antecedent of 
problem gambling, suggesting considerable implications for intervention strategies. The 
correlation between alcohol consumption or AUD and problem gambling among 
adolescents and young adults has been well documented in cross-sectional studies 
(Banwell et al., 2006; Delfabbro, 2008; LaBrie et al., 2003; Nehlin et al., 2013; Welte et al., 
2001). For example, a national survey of gambling among 10 765 college students in the 
United States found that students who gambled were less likely to abstain from drinking 
alcohol (LaBrie et al., 2003); and a cross-sectional Swedish survey of youth aged 16 to 24 
years found that, among males, the higher the alcohol consumption, the higher the 
likelihood of gambling and problem-gambling behaviours (Fröberg et al., 2012). The few 
longitudinal studies examining alcohol consumption by adolescents as a risk factor for 
problem gambling consistently show that higher levels of alcohol consumption or early 
initiation of alcohol use have been associated with problem gambling (Abbott, Williams, et 
al., 2004; Barnes et al., 2002; Goudriaan et al., 2009; Scholes-Balog et al., 2014; Walker 
et al., 2012). I have previously found that those who started drinking alcohol before age 15 
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years were more likely to be gamblers than those who did not drink (Hayatbakhsh et al., 
2013). 
The gambling literature provides cross-sectional and longitudinal evidence on the 
association between adolescents’ alcohol consumption and problem-gambling behaviours; 
however, to our knowledge, there is no study examining the relation between maternal 
alcohol-consumption trajectories and their young adult offspring having problem-gambling 
behaviours. Comorbidity between problem gambling and other substance use, including 
alcohol consumption or AUD, has long been recognised (Delfabbro, 2008; Lorains et al., 
2011; Scholes-Balog et al., 2014). These studies suggest that those who consume or 
binge on alcohol are more likely to gamble and to have problem-gambling behaviours. In 
addition, reviews on alcohol consumption indicate that maternal alcohol consumption 
predicts an offspring’s alcohol use (Cleveland et al., 2014; Englund et al., 2008; Mares et 
al., 2011; Poelen et al., 2007; Van Der Vorst et al., 2009). We thus hypothesise that there 
will be an association between maternal alcohol consumption and young adults’ problem-
gambling behaviour. A longitudinal association of maternal alcohol consumption predicting 
offspring gambling behaviour has not previously been reported. Such research would 
provide knowledge about whether a mother’s alcohol-consumption trajectories relate to her 
young adult’s problem-gambling behaviours. This may help in the development of 
prevention programs for both alcohol consumption and problem gambling. 
The present study uses prospective data from the Mater-University of Queensland 
Study of Pregnancy, comprising a linked pre-birth cohort of mothers and children spanning 
over 30 years. Given that male adolescents are more likely to be involved in problem 
gambling than female adolescents (Abbott et al., 2014; Delfabbro, 2008; Scholes-Balog et 
al., 2014), and that maternal alcohol consumption has a greater effect on male drinking 
than female drinking (Cleveland et al., 2014; Englund et al., 2008), it was hypothesised, 
first, that maternal alcohol-consumption trajectories may be associated with young adult’s 
problem gambling; and second, that a mother’s pattern of alcohol consumption may have 
a greater impact on male than female young-adult gambling behaviours.  
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7.2 Method 
7.2.1 Participants and procedures 
Data were taken from the MUSP, a prospective pre-birth cohort study of women 
enrolled at a public obstetric hospital in Brisbane, Australia between 1981 and 1984. 
Details of the study have been described elsewhere (Najman et al., 2005; Najman et al., 
2014). Women were recruited at their first clinic visit (Time 1), at approximately 18 weeks 
gestation, and 6753 women were asked about their alcohol consumption, social 
demographic characteristics, lifestyle behaviours, and health information before 
pregnancy. These women were re-interviewed when their child was 6 months old (Time 2); 
and at 5 (Time 3), 14 (Time 4) and 21 (Time 5) years of age. Their offspring were also 
interviewed for the follow-up surveys at 14, 21 and 30 years. The present study is based 
on the sub-sample of 1691 mothers and their children remaining in the study at 30 years 
(Time 4, Time 5, and Time 6, respectively). The sub-sample includes mothers who 
provided details of their alcohol consumption for up to five phases of the study (Time 1 to 
5) and their children who provided data on gambling behaviours at 30 years (Time 6). 
Written informed consent was obtained from mothers at all data collection phases and 
from the young adults at the study’s 30-year follow-up. Ethics committees from the Mater 
Hospital and from The University of Queensland approved each phase of study. 
7.2.2 Measures of variables 
Measure of young aldult’s risk of problem-gambling behaviour 
At the 30-year follow-up, young adults were asked the question ‘Do you spend 
money on gambling?’ with possible responses ‘yes’ or '‘no’.  Only those responding ‘yes’ 
were asked to complete a short version of the CPGI to determine their levels of problem-
gambling behaviours over the last 12 months. The CPGI has been tested and re-tested for 
its validity and reliability in surveys of both a general population and a clinical sample with 
Cronbach’s alpha = 0.84, higher than the one tested for other measures such as the DSM-
IV and South Oaks Gambling Screen (SOGS) (Ferris & Wynne, 2001). The tool has been 
widely used in previous studies in Queensland in 2001, 2003–04, 2006–07, and 2011–12 
(Attorney-General, 2012), in other states in Australia and other countries (Abbott, Volberg, 
et al., 2004). The short version of CPGI comprises nine questions as follow: (1) Bet more 
than afford to lose, (2) Gamble with larger amounts, (3) Tried to win back losses, (4) 
Borrowed or sold to get money, (5) Felt have a problem with gambling, (6) Caused health 
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problems, (7) Told had gambling problem, (8) Caused financial problems, and (9) Felt 
guilty about gambling. 
The responses of the CPGI are ‘never’ scored 0; ‘sometimes’ scored 1; ‘most of the 
time’ scored 2; and ‘almost always’ scored 3. In the present study, together with the 
responses about spending money on gambling, individual scores for the nine questions 
were added to generate an overall score ranging from 0 to 27. Respondents were then 
classified into one of four gambling-behaviour categories: 0 = non problem gamblers 
(including those who had not gambled and who had gambled for recreational purpose), 1–
2 = low risk, 3–7 = a moderate risk, and 8+ = a problem gambler (Ferris & Wynne, 2001). 
Consistent with other studies (Acil Allen Consulting, 2014; Billi et al., 2014; Sproston et al., 
2012), the proportions of moderate risk and problem gamblers in our study were low, 3.2% 
and 1.1%, respectively. To increase the statistical power, we collapsed the four problem-
gambling behaviours into two groups: non-problem gambler and no-risk-behaviour–some-
risk-behaviours of problem gambling (included low risk, moderate risk, and problem 
gamblers). The distribution of no risk and some risk behaviours of problem gambling is 
also the cut-off point of 10% of the population sample. 
Measure of main predictor 
The main exposure in this study is the maternal alcohol-consumption trajectory over 
21 years. These trajectories were based upon self-reported information from the mothers 
at Time 1, Time 2, Time 3, Time 4, and Time 5. 
Maternal alcohol consumption at each phase of study 
At each survey, mothers were asked how often they drank alcohol and how much 
alcohol they consumed on each occasion. Respectively, six pre-specified response 
options ranging from never to daily alcohol consumption and from none to seven or more 
standard drinks were provided. Guidelines from the Australia National Health and Medical 
Research Council (NHMRC, 2009) suggest that women’s alcohol consumption should be 
based on the weekly number of standard drinks (containing 10 grams of pure alcohol) 
consumed. In our study, alcohol consumption scores were estimated by a method 
described by  Dawson (2003), whereby the mid-point estimate of frequency was multiplied 
by the mid-point of quantity consumed1. For consistency with other studies (French et al., 
                                            
1 For example, if a respondent reported she consumed alcohol daily, drinking three to four standard glasses, 
the mid-point estimate was coded as 7 times a week (for frequency) and 3.5 glasses a day (for quantity 
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2014; Powers & Young, 2008), respondents’ levels of alcohol consumption were 
categorised as non-drinkers (never drink), occasional drinkers (<1 drink per week), 
moderate drinkers (from 1 to 14 drinks per week), and heavy drinkers (>14 drinks per 
week). 
Long term trajectories of maternal alcohol consumption 
Long-term trajectories of alcohol consumption by women were examined by using 
group-based trajectory modelling (Nagin, 2005). We used a censored normal model 
suggested by Jones and Nagin (2012) to examine the changes of alcohol consumption. 
Consistent with other studies (Bobo et al., 2013; Casswell et al., 2002), square root 
transformation was applied to alcohol data to reduce the effects of the skewed distribution. 
First, we used an unconditional model to identify the number of trajectory groups. Then, 
because the pattern of maternal alcohol consumption over a mothers’ life course may 
depend on the number of children she has (Brennan et al., 2010; Roche & Deehan, 2002; 
Tran et al., 2014; Wilsnack, 2012), I fitted a conditional model by adding a parity variable 
as a function of a time-varying covariate in the model while simultaneously estimating the 
parameters that defined the trajectory group.  
The estimation of the unconditional trajectory group model showed that I could 
identify between two to four drinking-trajectory groups in the sample. The three-group 
model had the largest BIC (BIC = -22675.65) with mean posterior probability ranging from 
0.86 to 0.93, suggesting that it represented a better fit with the mother sample than the 
other models. The fitted model provided distinct drinking trajectories that were much bigger 
than the minimum average posterior probability of 0.70 for all groups (Nagin, 2005), and 
was also in line with previous studies of alcohol consumption patterns by women (Brennan 
et al., 2011; Xie et al., 2006). 
In the conditional trajectory model, adding the number of offspring over five time 
periods slightly improved the model fit (BIC = -21068.01). On the basis of the BIC criteria, 
we selected a conditional model with three drinking-trajectory groups as the final model for 
examining the association between maternal alcohol-consumption trajectories and their 
young adult’s risk of problem-gambling behaviours. 
  
                                                                                                                                                 
consumed). The respondent’s alcohol consumption score, in this case, was 24.5 as the product of the mid-
point estimates of frequency and quantity of alcohol consumption. 
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Figure 7-1 Maternal alcohol-consumption trajectories at five times over 21 years 
 
MEAN GLASSES PER WEEK AT EACH PHASE OF STUDY (n=1691) 
 
 
N (%) 
Pre-
pregnan
cy 
6 
months  
5 
years  
14 years  
21 
years  
Abstainers 291 (17.2) 0.0 0.0 0.0 0.0 0.1 
Low-stable drinkers 1092 (64.6) 1.5 0.7 1.0 1.2 2.1 
Moderate-escalating 
drinkers 
308 (18.2) 
7.0 4.9 6.2 9.1 10.1 
                 
Figure 7-1 displays the shape of three drinking trajectories and the mean alcohol 
consumption level of each trajectory over five time points. 
 The largest group (an estimated 64.6% of the sample, average posterior probability 
of membership = 0.92) was labelled as the low-stable drinkers group. Women in 
this trajectory group consumed 1.5 standard drinks per week at Time 1. They 
reduced their consumption by half when they found out they were pregnant, then 
slowly increased, but their level of alcohol consumption was still low at Time 3 and 
Time 4, 14 years after the birth of their baby. After 21 years (Time 5), their weekly 
average alcohol consumption was the equivalent to two glasses a week. 
 The next largest group consisted of moderate-escalating drinkers (an estimated 
18.2% of sample, average posterior probability of membership = 0.92). Members of 
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this group were those who consumed alcohol at a moderate level (7 standard 
glasses per week) at Time 1, pre-pregnancy. They slightly reduced their 
consumption at Time 2, but returned to their pre-pregnancy drinking level at Time 3, 
the 5-year follow-up; then, gradually continued to increase their level of alcohol use. 
At the 21-year follow-up, weekly average alcohol consumption among these women 
was 10.1 standard glasses per week. 
 The third group was the abstainers (an estimated 17.2% of sample, average 
posterior probability of membership = 0.86) who reported having had no alcohol 
consumption or minimal consumption at the five survey times. 
Covariates 
To examine the independent association between maternal alcohol-consumption 
trajectories over 21 years and their young adult’s risk of problem-gambling behaviours, we 
included a number of potential confounding variables in different models. These covariates 
included mother’s age at Time 1, mother’s income and marital status at Time 4; paternal 
alcohol use problems at Time 4; the young adult’s socio-economic status (educational 
levels, income, and marital status ) at Time 5. 
In addition, we controlled for offspring’s alcohol consumption which was measured at 
Time 6, the same time as gambling behaviour was assessed. Offspring’s alcohol 
consumption was measured using a similar tool (frequency-quantity questions) to the one 
used at each phase of the study to assess mother’s alcohol consumption. Due to the low 
proportion of heavy alcohol consumption by offspring of mothers with a moderate-
escalating drinking trajectory and risk behaviours of problem gambling, we treated young 
adult’s alcohol consumption as a covariate to test the possibility that maternal alcohol-
consumption patterns are related to offspring’s alcohol consumption which in turn is 
associated with offspring’s problem–gambling behaviours. 
Analyses of data 
The data analyses were performed in four stages. First, we assessed collinearity to 
examine the correlations among the predictor variable and covariates. The VIF, ranging 
from 1.02 to 1.48, indicated that no collinearity was involved. All predicting variables were 
included in further analyses. 
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Second, we examined the association between maternal patterns of alcohol 
consumption and young adult offspring’s risk of problem-gambling behaviours using 
logistic regression models. Initially, we examined the crude association between the 
outcome variable (risk of problem-gambling behaviours) and the main predictor (trajectory 
of maternal alcohol consumption). We subsequently adjusted the association using a 
range of covariates in different models to examine whether or not each predicting 
variable/group confounded the association as suggested by previous research (Delfabbro 
et al., 2014; Forrest & McHale, 2012; Hayatbakhsh et al., 2013). We adjusted for mother’s 
age at baseline; mother’s income and marital status at the14-year follow-up (Model 1); 
then included paternal alcohol related problems at the 14-year follow-up (Model 2); young 
adult’s socio-economic characteristics at the 21-year follow-up (Model 3); and young 
adult’s alcohol consumption at the 30-year follow-up (Model 4). 
Next, to examine whether the effect of the maternal trajectory of alcohol consumption 
on offspring’s risk of problem-gambling behaviours varies according to their sex, we 
performed all the analyses separately for male and female young adults. 
Of the cohort of 3416 mother-child pairs at Time 6, about 1691 (49.5%) children were 
retained and provided information on problem-gambling behaviours. We assessed how 
attrition may have affected the results using a multivariable logistic regression model of 
loss-to-follow-up with young adult’s demographic characteristics at the 21-year follow-up 
(e.g. gender, employment, income, marital status, and impulsive behaviours). Starting from 
a ‘missing at random’ assumption (Sterne et al., 2009), We used Stata to multiply imputed 
missing data from the main predictor, covariates, and outcomes. Initially, I used 20 cycles 
of imputation for the analyses of imputed data. Subsequently, sensitivity analysis was 
employed by repeating the whole process using 50 cycles of imputation. 
All analyses were undertaken using STATA version 13.0 where a p-value of <0.05 
was adopted as a threshold for significant results. The no risk gambling behaviour was 
selected as the reference category in all our analyses. Data presented in the results 
section is based on the analyses of 1691 mother-child pairs. 
7.3 Results 
Overall, 10.6% (n = 180) of participants at age 30 years reported having some risk 
behaviours of problem gambling, with males accounting for 58.3% (n = 105). The 
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prevalence of risk of problem–gambling behaviours among male young-adult offspring in 
our sample is consistent with previous studies (Forrest & McHale, 2012; Scholes-Balog et 
al., 2014). Among those who were determined as having some risk of problem-gambling 
behaviours, more than 80% had a high income and were single; and nearly two-thirds 
finished their secondary schooling. The univariate analysis between maternal alcohol-
consumption trajectories and offspring’s risk of problem-gambling behaviours shows that 
young-adult offspring who have mothers in the moderate-escalating group tend to have 
greater risk of problem-gambling behaviours than those with mothers in the low-stable and 
abstainers groups (15.9% versus 9.7% and 8.5%, respectively). 
Table 7-1 Maternal alcohol consumption trajectories and young adult’s risk of problem-
gambling behaviours at 30 year follow-up 
Note:   Reference group is no risk behaviours of problem gambling; a Assessed over 21 years of follow-ups; b 
Controlled for mother’s SES (maternal age at baseline, maternal marital status and income at 14-year 
follow-up); c Controlled for Model 1 plus paternal alcohol problems at 14–year follow-up; d Controlled 
for Model 2 plus young adult’s SES (income, education, marital status) at 21- year follow-up; e 
Controlled for Model 3 plus young adult’s alcohol consumption at 30–year follow-up. 
Table 7-1 presents bivariate and multivariate associations between young adult’s risk 
of problem-gambling behaviours and maternal alcohol-consumption trajectories. Bivariate 
results from logistic regression analysis show that the maternal moderate-escalating group 
is statistically associated with young adult’s risk of problem-gambling behaviours, while the 
low-stable group is not related to any risk of problem-gambling behaviours. The results 
remained statistically significant for the moderate-escalating group when adjusted for 
mother and young adult’s socio-economic status and paternal alcohol problems (Model 1-
3). The model was no longer statistically significant when adjusted for offspring’s alcohol 
consumption, suggesting that the association between mother’s moderate-escalating 
Maternal alcohol 
consumption 
trajectories a 
No (%) 
Risk of problem-gambling behaviours  
Odds Ratio  (95% CI)  
Unadjusted 
Adjusted  
Model 1b Model 2c Model 3d Model 4e 
Abstainers 291 
(17.2) 
1.0 1.0 1.0 1.0 1.0 
Low-stable 
drinkers 
1,092 
(64.6) 
1.2 
(0.7–1.9) 
1.2 
(0.7–1.9) 
1.1 
(0.6–1.9) 
1.1 
(0.6–2.1) 
0.9 
(0.5–1.7) 
Moderate- 
escalating drinkers 
308 
(18.2) 
2.1 
(1.3–3.6) 
2.0 
(1.2-3.5) 
2.1 
(1.1-4.1) 
2.2 
(1.1-4.2) 
1.6 
(0.8-3.2) 
111 
 
drinking trajectory and young adult’s risk of problem-gambling behaviours was confounded 
by alcohol use by offspring. 
Table 7-2 Maternal alcohol-consumption trajectories and female young adult’s risk of 
problem-gambling behaviours at 30 year follow-up 
 
Note:   Reference group is no risk behaviours of problem gambling; a Assessed over 21 years of follow-ups; b 
Controlled for mother’s SES (maternal age at baseline, maternal marital status and income at 14–
year follow-up); c Controlled for Model 1 plus paternal alcohol problems at 14–year follow-up; d 
Controlled for Model 2 plus young adult’s SES (income, education, marital status) at 21–year follow-
up; e Controlled for Model 3 plus young adult’s alcohol consumption at 30–year follow-up 
Table 7-2 and 7-3 show the results for male and female young adult offspring 
separately. Maternal alcohol-consumption trajectories did not significantly predict risk of 
problem-gambling behaviours for young-adult females (Table 7-2). However, the analyses 
among male offspring indicate a strong association between the maternal moderate-
escalating group and young-adult males’ risk of problem-gambling behaviours with ORs 
ranging from 3.6 (95% CI: 1.7–7.6) for unadjusted to 4.7 (95% CI: 1.7–13.1) for adjusted 
analyses (Table 6-3). Adjustment for offspring’s alcohol consumption at the 30–year 
follow-up appeared to reduce the strength of the association between maternal moderate-
escalating drinking trajectory and young adult males’ risk of problem-gambling behaviours, 
ORs reducing from 4.7 (95% CI: 1.713.1) in Model 3 to 3.0 (95% CI: 1.0-8.7) in Model 4. 
Maternal alcohol consumption at the moderate-escalating group appears to predict 
problem-gambling behaviours for their male rather than female young-adult offspring. 
Women who exhibit a persistent life course pattern of heavier alcohol consumption have 
male children who have a high risk of engaging in problem-gambling behaviours. 
  
Maternal alcohol 
consumption 
trajectories a 
No (%) 
Risk of problem-gambling behaviours  
Odds Ratio  (95% CI)  
Unadjusted 
Adjusted  
Model 1b Model 2c Model 3d Model 4e 
Abstainers 178 
(16.9) 
1.0 1.0 1.0 1.0 1.0 
Low-stable 
drinkers 
686 
(65.0) 
0.9 
(0.5–1.7) 
0.9 
(0.5–1.7) 
0.8 
(0.4–1.6) 
0.6 
(0.3–1.4) 
0.7 
(0.3–1.6) 
Moderate- 
escalating drinkers 
191 
(18.1) 
1.2 
(0.6–2.6) 
1.2 
(0.6–2.6) 
1.0 
(0.5–2.3) 
1.1 
(0.5–2.7) 
1.2 
(0.5–2.9) 
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Table 7-3 Maternal alcohol-consumption trajectories and young-adult males’ risk of 
problem-gambling behaviours at 30-year follow-up 
Note:   Bold = p < 0.05; Reference group is no risk behaviours of problem gambling; a Assessed 
over 21–years of follow-ups; b Controlled for mother’s SES (maternal age at baseline, 
maternal marital status and income at 14–year follow-up); c Controlled for Model 1 plus 
paternal alcohol problems at 14–year follow-up; d Controlled for Model 2 plus young adult’s 
SES (income, education, marital status) at 21–year follow-up; e Controlled for Model 3 plus 
young adult’s alcohol consumption at 30–year follow-up. 
Of the cohort of 3416 mother-child pairs at Time 5, a 21-year follow-up, about 1725 
(50.5%) were lost to follow-up and did not provide information on gambling behaviours at 
Time 6, the 30-year follow-up. Young adults who dropped out of the study or were 
excluded from the study due to not providing gambling information were more likely to be 
males who did not finish their secondary schooling and had higher income levels (Table 7-
4). Repeated analyses which used 20 cycle and 50 cycle MI showed similar results to the 
ones in the main analyses, suggesting that our findings do not reflect selection bias. 
7.4 Discussion 
Using the data from a linked pre-birth cohort of mothers and children extending over 
30 years, I examined the association between a mother’s alcohol-consumption trajectory 
and her offspring’s risk of problem-gambling behaviour, including the extent of gender 
differences. We found that a maternal trajectory of moderate-escalating alcohol 
consumption over 21 years is independently associated with a risk of their young-adult 
offspring having problem-gambling behaviours at 30 years—even after adjustment for a 
range of potential confounding variables, with the exception of alcohol use by offspring. 
Maternal alcohol 
consumption 
trajectories a 
No (%) 
Risk of problem-gambling behaviours  
Odds Ratio  (95% CI)  
Unadjusted 
Adjusted  
Model 1b Model 2c Model 3d Model 4e 
Abstainers 113 
(17.8) 
1.0 1.0 1.0 1.0 1.0 
Low-stable 
drinkers 
406 
(63.8) 
1.6 
(0.8–3.2) 
1.7 
(0.8–3.4) 
2.1 
(0.8–5.3) 
2.0 
(0.8–5.1) 
1.5 
(0.6–4.1) 
Moderate-
escalating drinkers 
117 
(18.4) 
3.6 
(1.7–7.6) 
3.7 
(1.7–8.0) 
4.8 
(1.8–12.9) 
4.7 
(1.7–13.1) 
3.0 
(1.0–8.7) 
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Mothers who consume alcohol at a moderate to heavier level over an extended period of 
their child’s early life course are more likely to have a child at risk of problem gambling. 
Table 7-4 Multivariate attrition analyses predicting those who would be lost to follow-up at 
the 30year phase 
Predicting variables1 
Odds of being lost to follow-up 
Unadjusted Adjusted2 
OR (95% CI) OR (95% CI) 
Gender   
Male (ref.) 1.0 1.0 
Female 0.4 (0.4–0.5) 0.5 (0.4–0.5) 
Marital status   
Never married (ref.) 1.0 1.0 
Cohabitation 0.9 (0.8–1.1) 1.0 (0.8–1.2) 
Married 0.8 (0.5–1.1) 0.9 (0.6–1.3) 
Sep/di/wid 2.2 (0.9–5.4) 2.4 (0.9–6.5) 
Educational level   
Lower secondary (ref.) 1.0 1.0 
Secondary school 0.4 (0.3–0.5) 0.4 (0.4–0.5) 
College—TAFE/Uni 0.4 (0.3–0.5) 0.4 (0.4–0.5) 
Income   
$160+ per week (ref.) 1.0 1.0 
$0 to $159 per week 0.7 (0.6–0.8) 0.7 (0.6–0.8) 
Impulsive behaviours   
Normal (ref.) 1.0 1.0 
High 0.9 (0.7–1.2) 0.9 (0.7–1.1) 
Maternal alcohol consumption trajectories  
Abstainers (ref.) 1.0 1.0 
Low-stable drinkers 0.8 (0.7–1.0) 0.8 (0.7–1.0) 
Moderate-escalating drinkers 0.8 (0.6–0.9) 0.8 (0.6–1.0) 
Note: Bold = p < 0.05; 1Assessed at 21-year follow-up.  2Model was adjusted for all factors 
listed. 
The association between mother’s alcohol-consumption trajectories and problem-
gambling behaviour by their young-adult offspring differs by their gender. In our study, 
there is ‘cross-gender influence’ observed for the moderate-escalating drinkers group. A 
mother’s moderate-escalating drinking trajectory is a predictor of gambling, especially 
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problem gambling, by male offspring but not female offspring. This finding differs 
somewhat from previous research which indicates that children tend to model their same 
sex parents’ substance use (Yeh et al., 2006), but it is supported by the work of Cleveland 
et al. (2014) and Englund et al. (2008), showing that maternal alcohol consumption is a 
good predictor of male alcohol use. 
Adjustment for mothers and their young adult offspring’s socio-economic status does 
not change the magnitude of the association among the young adult male group. However, 
it is of note that adjustment for paternal alcohol-related problems increased the magnitude 
of the association (OR = 3.6; 95% CI: 1.7–7.6 in unadjusted model; OR = 3.7; 95% CI: 
1.7–8.0 in Model 1; and OR = 4.8; 95% CI: 1.8–12.9 in Model 2), suggesting that paternal 
alcohol consumption is associated with and contributes to young adults’ problem-gambling 
behaviour. We were unable to test whether the mother’s or father’s alcohol consumption 
pattern had the greater impact on their offspring’s problem-gambling behaviours as we did 
not have this information for fathers. However, our analyses suggest that father’s alcohol 
use partly predicts offspring’s problem-gambling outcomes at 30 years. Further research 
should address the patterns of both paternal and maternal alcohol consumption on 
offspring’s problem-gambling behaviour. 
Our study results show that alcohol consumption by offspring partially mediated the 
association between mother’s moderate-escalating drinking trajectory and young adult’s 
risk of problem-gambling behaviours. After adjustment for offspring’s alcohol consumption, 
the association of maternal alcohol consumption and offspring gambling was no longer 
statistically significant. The results suggest that together with maternal alcohol 
consumption trajectories, alcohol use by offspring is associated with and contributes to 
gambling behaviours. Alternatively, the present study implies the co-occurrence of alcohol 
consumption and gambling problems among offspring, suggesting that such behaviours 
may have a shared antecedent factor. 
Our analyses indicated that not only is there a significant co-occurrence between 
alcohol consumption and problem gambling among the general sample but also that this 
association is considerably stronger in males than females. Prevention and intervention 
programs need to target males for this reason. 
There are number of possible mechanisms explaining why maternal alcohol 
consumption is associated with offspring’s gambling behaviour generally and problem 
gambling-behaviour in particularly. First, both alcohol use and gambling behaviour may 
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reflect other influences such as family problems or poor parenting—possibly associated 
with being a teenage mother or a history of family poverty (Barnes et al., 2005; Forrest & 
McHale, 2012; Shead et al., 2010). In our analyses we controlled for a number of 
confounders and found that the association between maternal alcohol use and gambling 
remained largely unaffected. To the extent that family dynamics are associated with family 
problems and related factors, these dynamics are not responsible for the gambling 
behaviour of offspring. 
Second, alcohol use and gambling behaviour are both forms of sensation seeking 
and/or risk taking (Hayatbakhsh et al., 2013; Magoon et al., 2005; Vitaro et al., 2001). It 
may simply be the case that offspring of mothers who consume alcohol in a persistent 
manner are more prone to behave in a risky manner, of which offspring drinking and 
gambling are a part. Males are more likely to consume alcohol and to gamble at a risky 
level, and females are less likely to behave in delinquent and/or deviant ways (Delfabbro & 
King, 2012). Consequently, males are more likely to reflect such associations than 
females. 
A third possibility is associated with the disinhibiting effects of alcohol. Thus it may be 
that mothers who are more persistent consumers of alcohol behave in a more disinhibited 
manner, and they themselves are more likely to gamble and take risks. The gambling 
behaviour of offspring, in this context, is simply learned behaviour. Another possibility is 
that mothers who consume alcohol have offspring who are more likely to consume alcohol 
(Cleveland et al., 2014; Englund et al., 2008; Van Der Vorst et al., 2009). The gambling 
behaviour of offspring may simply reflect their own level of disinhibition which may involve 
gambling as an outlet. It is, in this study, not possible to determine which of the above 
possibilities is correct. Specific studies which test some of the above options are needed. 
However, we have identified a causal pathway that links maternal alcohol-consumption 
trajectories with levels of alcohol consumption by offspring and offspring problem-gambling 
behaviour. 
The present study had some limitations. It is likely that self-reported alcohol 
consumption typically accounts for up to 60% of total alcohol sales. Problems with 
sampling, non-response bias as well as under-reporting bias may all contribute to the 
underestimates of alcohol consumed (Gmel & Rehm, 2004; Greenfield & Kerr, 2008; 
Livingston & Callinan, 2015). A self-report measurement of alcohol consumption using 
‘quantities-frequency’ may not be able to completely capture the heaviest drinking group 
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(Armor & Polich, 1982). Nevertheless, as noted by researchers, frequency-quantity 
questionnaires are generally reliable and valid way of measuring alcohol consumption 
among populations (Del Boca & Darkes, 2003). Future studies should examine a group of 
mothers who involve in long-term heavy alcohol consumption in relation to their offspring’s 
problem-gambling behaviour. 
The MUSP study has not collected information on father’s alcohol consumption at 
each phase of the study. We only asked mothers at the 14-year follow-up about father’s 
alcohol use problems. Therefore, we cannot fully account for the influence of paternal 
alcohol consumption on offspring gambling. There is a good reason to expect that young 
adult’s alcohol use or substance use may be related to father’s alcohol consumption 
(Haugland et al., 2013; Van Der Vorst et al., 2009). It is possible that the association 
between mother’s alcohol-consumption patterns and their young adult’s risk of problem 
gambling-behaviour may partly reflect paternal influences. This could result in residual 
confounding involving father’s alcohol use levels. More research investigating both the 
impact of mother and father’s alcohol-consumption trajectories on offspring’s problem 
gambling is needed. The current study has not collected data on parental and sibling 
gambling behaviour, therefore, family gambling problems were not included in examining 
the association between maternal alcohol consumption trajectories and offspring’s risk of 
problem gambling. Future research should include family and peer gambling problem in its 
analysis as previous research indicated (Dowling et al., 2016; Shead et al., 2010).  
Another limitation is that in our study young adult’s gambling behaviour was 
assessed at the 30-year follow-up, suggesting that it may reflect the prevalence of 
gambling in the late transition period from adolescence to adulthood. Previous studies 
indicated that gambling behaviours among young adults are more stable than among 
adolescents (Delfabbro et al., 2014); however, to have a comprehensive understanding of 
the association between maternal alcohol consumption and their offspring’s patterns of 
problem-gambling behaviours, future research should examine the role of maternal 
alcohol-consumption trajectories in their offspring’s gambling behaviour. Finally, loss to 
follow-up may have biased some results. Of the cohort of 3416 mothers and their young-
adult offspring at the 21-year follow-up, attrition comprised 50.5% of the sample. Our MI 
analyses indicated that the results are not likely to have been substantially affected by 
selection bias. 
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Conclusion 
A cross-gender difference was observed in the associations between maternal 
drinking trajectories and young-adult problem-gambling behaviours. Membership of the 
maternal moderate-escalating alcohol consumption trajectory independently predicted a 
risk of problem gambling for male offspring at 30 years—even after adjustment for a range 
of potential confounding variables. Patterns of maternal alcohol consumption may have an 
independent effect on their young adult’s risk of problem-gambling behaviours, with male 
children being more vulnerable to the effects of maternal alcohol use than female children. 
Programs intended to address problem-gambling behaviours by young adults may need to 
focus on the group of males with a co-occurrence of alcohol consumption and problem 
gambling, as well as alcohol consumption patterns by mothers in addition to other family 
factors. 
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Chapter 8: LIFE COURSE OUTCOMES OF WOMEN WHO 
ARE PERSISTENT DRINKERS: A POPULATION 
BASED LONGITUDINAL STUDY 
 
 
Relatively little is known about the consequences for women of sustained higher 
levels of alcohol consumption. This chapter examines three outcomes (marital relationship, 
reproductive health, and wellbeing) for women with different alcohol consumption 
trajectories over 21 years. Data were from a sample of 3337 women. Group-based 
trajectory modelling measured women’s alcohol consumption trajectories spanning 21 
years. Outcomes were measured using a self-report questionnaire at the 27-year follow-
up. Similar to the results presented in chapter 5, I identified four trajectories of women’s 
alcohol consumption as follow: abstaining, low-stable, moderate-escalating, and heavy-
escalating. Abstaining predicts positive outcomes such as being married, never having a 
divorce, never having multiple partners; and less pregnancy terminations. A heavy-
escalating trajectory is a predictor of being unmarried, having multiple partners, having 
fewer children, having a termination of a previous pregnancy, and reporting lower levels of 
wellbeing. The escalating-trajectory group is of particular interest as membership of this 
group is associated with a wide range of adverse life course outcomes by the 27-year 
follow-up. The consequences of moderate and heavy-escalating alcohol trajectories in a 
community sample of women have not been adequately addressed in prevention 
programs. Women with these sustained patterns of alcohol consumption are an 
appropriate target group for intervention programs. 
8.1 Introduction 
There has been increasing interest in the consequences of women’s alcohol 
consumption and AUD on life domains associated with interpersonal relationships, 
physical health, mental health, and wellbeing (Boden et al., 2013; Cranford, 2014; 
Fergusson et al., 2013; Rehm & Gmel, 1999). Previous research addressing the negative 
consequences of alcohol use has generally used alcohol consumption or alcohol related 
problems recorded on one occasion to predict outcomes at a subsequent time. Obviously, 
an individual’s pattern of behaviour may change over time and these changes may have 
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different effects on later outcomes (Britton et al., 2015; Colder et al., 2002; Piquero et al., 
2010). The development of advanced statistical methods (e.g. latent class analysis) allows 
examination of different trajectories of drinking behaviour over multiple time points (Bobo & 
Greek, 2011; Brennan et al., 2011; Tran et al., 2015). Relatively little attention has been 
given to the social and health consequences of consistent patterns of alcohol consumption 
for community-based samples of women (Colder et al., 2002; Lanza et al., 2013). Our 
study contributes to this research by extending the scope of previous research by Tran et 
al., 2015 (Tran et al., 2015) that identified four trajectories of women’s alcohol 
consumption. Specifically, our study examines whether different trajectories of alcohol 
consumption by women predict three common life course outcomes: marital relationship, 
reproductive history, and subjective wellbeing. 
8.1.1 Alcohol consumption and marital relationship 
 A number of studies have documented an association between alcohol 
consumption and the stability of women’s marital relationships (Boden et al., 2013; Collins 
et al., 2007; Cranford, 2014; Keenan, Kenward, et al., 2014; Torvik et al., 2013; Waldron et 
al., 2011; Williams, Wray-Lake, et al., 2012). This research, however, has tended to focus 
on experiences of an AUD rather than long-term patterns of alcohol consumption in a 
community-based sample. While AUD may relate to a specific period in the life course, 
long-term patterns of alcohol consumption are likely to reflect a lifestyle which includes a 
particular pattern of alcohol intake. It would be useful and potentially important to know if 
there is a relationship between patterns of long-term alcohol consumption in a community 
sample of women and their marital relationship. 
8.1.2 Alcohol consumption and reproductive behaviour 
 There is a general consensus that alcohol intake has the potential to both affect and 
be affected by reproductive behaviour (Chiodo et al., 2012; Keenan, Grundy, et al., 2014; 
Pedersen, 2007; Roberts et al., 2015). The available studies suggest that some forms of 
reproductive behaviour are associated with an increased use of alcohol. Women who 
report having had a pregnancy termination have higher levels of alcohol use (Coleman, 
Maxey, et al., 2009; Pedersen, 2007; Reardon et al., 2004; Roberts et al., 2015; Tran et 
al., 2014). The reverse causal association has also been observed, with alcohol 
consumption reported as a cause of women’s pregnancy termination. Women who 
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consumed higher quantities of alcohol more frequently were found to have increased rates 
of termination (Andersen et al., 2012; Chiodo et al., 2012; Keenan, Grundy, et al., 2014). 
However, these later studies have their limitations as they were conducted during 
pregnancy (Andersen et al., 2012; Chiodo et al., 2012), or alcohol consumption was 
measured only at one time point (Keenan, Grundy, et al., 2014). The results, therefore, are 
not directly relevant to understanding whether persistent alcohol consumption patterns 
over time predict reproductive behavior. There is a need to answer the question: Do 
women who drink more over the long term have different patterns of reproductive 
outcomes including pregnancy termination? 
8.1.3 Alcohol consumption and subjective wellbeing 
 There is little agreement on the association between alcohol consumption and 
subjective wellbeing in both cross-sectional and longitudinal surveys. While some studies 
suggest levels of alcohol consumption may have impacts on wellbeing (Chan et al., 2009; 
Koivumaa-Honkanen et al., 2012; Murphy et al., 2005; Stranges et al., 2006; Strine et al., 
2008; Swain et al., 2012; Valencia-Martín et al., 2013), other studies report no such 
association (Alex Mason & Spoth, 2011; Grant et al., 2009; Martinez et al., 2014). The 
majority of findings are based upon data where alcohol consumption was measured either 
at one-time point or assessed by an AUD. Some studies were conducted among 
adolescents (Alex Mason & Spoth, 2011; Murphy et al., 2005). There remains the question 
of whether long-term alcohol consumption enhances or detracts from subjective wellbeing. 
 There is little knowledge about long-term patterns of alcohol consumption and its impact 
on marital relationships, reproductive behaviour, and subjective wellbeing. In particular, 
there is very little known about women who consume alcohol at a moderate level and 
whose consumption does not tend to bring them to the attention of clinical services. To 
address these gaps, this study had two purposes: (i) to identify trajectories of different 
alcohol consumption by women over a 21 year period; and (ii) to examine the association 
between trajectory group membership and marital relationship, reproductive behaviour, 
and subjective wellbeing outcomes—measured at 27 years. 
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8.2 Methods 
8.2.1 Data source 
 Data were taken from the Mater-University of Queensland Study of Pregnancy, a 
prospective pre-birth cohort study of women enrolled at one of the two largest public 
obstetric hospitals in Brisbane between 1981 and 1984. A total of 6753 women with a 
mean of approximately 18 weeks gestation were recruited at their first clinic visit (Time 1).  
Details of the study have been described elsewhere (Najman et al., 2014). The 
demographic characteristics of women recruited to the study are broadly similar to those of 
the relevant Brisbane population (Keeping et al., 1989). At recruitment, women were asked 
about their alcohol consumption over the previous 12 months, socio-demographic 
characteristics, lifestyle, and health. These women were re-interviewed post-birth at 6 
months (Time 2); and then at 5 (Time 3), 14 (Time 4), 21 (Time 5), and 27 years (Time 6). 
 We used alcohol consumption trajectories from Time 1 (pre-pregnancy) through to 
Time 5 (21 years after the birth) to predict the outcomes at Time 6 (27-year follow-up). Our 
control measures are from Time 1. The sample included 3337 consecutive women giving 
birth in a public hospital who were followed-up over 27 years. Ethics committees from the 
Mater Hospital and The University of Queensland approved each phase of the study. 
8.2.2 Measure of outcome variables 
Marital relationship outcomes 
 Women’s marital relationship was assessed at the 27-year follow-up and included 
marital status which was measured by four categories: single, cohabiting, married, and 
separated/divorced/ widowed. Due to the low percentage of single respondents (2.6%) and 
the socio-economic differences between those who reported living together and those who 
were married (Khoo, 1987; Smock & Manning, 2004), marital status was collapsed into 
three groups: married, single/cohabiting, and separated/ divorced/widowed. Marital 
relationship also included marital dissolution which was measured by divorce and the 
number of partners. Women were asked, “Have you ever been divorced?” with possible 
responses never and ever. Number of partners was assessed by the question: “How many 
partners have you lived with for at least three months since the birth of the study child”. 
The answers were categorised into none (no partner), 1 partner, and 2+ partners.  
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Reproductive history 
Women’s reproductive history was measured at the 27-year follow-up by two 
questions: “How many times have you given birth to a live child?” and “How many times 
have you had a termination?” The responses were grouped as 1–3 children and 4+ 
children for the number of births; and none and 1+ times for pregnancy termination. 
Wellbeing outcomes 
 Wellbeing was measured by women’s subjective assessment of happiness and 
satisfaction. Women were asked to self-rate their “happiness” by responding to the 
question, “How would you say you feel these days?”. Possible responses were 
categorised into very happy, happy, and unhappy. Satisfaction was assessed by asking, 
“How satisfied are you with your life as a whole these days?” The answers were grouped 
into very satisfied, satisfied, and dissatisfied. These global questions regarding happiness 
and life satisfaction have been commonly used in previous studies (Fischer et al., 2014; 
Najman & Levine, 1981). 
8.2.3 Measure of main predictor variable  
Maternal alcohol consumption 
Alcohol consumption was measured using retrospective data at pregnancy and self-
report post-birth at 6 months; 5, 14, and 21 years. We used “frequency–quantity questions” 
to measure women’s drinking behaviour at each survey. At each survey, women were 
asked how often they drank alcohol and how much alcohol they consumed (measured in 
standard drinks containing 10 grams of pure alcohol) on each occasion. Respectively, six 
pre-specified response options ranging from never to daily alcohol consumption and from 
none to seven or more standard drinks were provided. In the present study, alcohol 
consumption was estimated using a method described by Dawson (2003): multiplying the 
mid-point of frequency by the mid-point of quantity. Consistent with other studies (French 
et al., 2014; Powers & Young, 2008), respondents’ alcohol consumption was categorised 
as (i) abstainers/ never drink, (ii) occasional drinkers/ <1 drink per week, (iii) moderate 
drinkers/ from 1 to 14 drinks per week, and (iv) heavy drinkers/ >14 drinks per week. 
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8.2.4 Covariates  
Several covariate factors were employed: maternal age, socio-economic status and 
mental health symptoms at Time 1, and outcome variables measured at pre-pregnancy. 
Maternal age at pre-pregnancy was included as a fixed covariate in determining alcohol 
consumption trajectories over 21 years. We employed a number of baseline measures of 
outcome variables (e.g. educational level, family income, and symptoms of poor mental 
health) as covariates. 
In addition, we also treated the outcome variables occurring at pre-pregnancy as 
covariates that may modify the association between alcohol consumption trajectories and 
social and health consequences at 27 years. This is consistent with the research strategy 
to assess changes in maternal circumstances since recruitment. 
For each outcome at age 27, we controlled for a measure of the same behaviour at 
pre-pregnancy. This allowed measuring the impact of maternal alcohol consumption 
trajectories over 21 years on outcomes at 27 years. For marital status, pre-pregnancy 
measure was married, single, living together and others (including widowed, separated, 
and divorced). The measure of dissolution at Time 1 was married and never married. Child 
birth live at Time 1 was measured by the number of live child births before recruitment 
time. For pregnancy termination at Time 1, measure was no termination and one or more 
terminations. Satisfaction at Time 1 was measured by very satisfied, satisfied, and 
dissatisfied. For happiness, the measure was very happy, happy, and unhappy. 
8.2.5 Data analysis plan 
To identify women’s alcohol consumption trajectories over 21 years, we employed  
semiparametric group-based modeling developed by Nagin and colleagues (Jones & 
Nagin, 2013; Nagin, 2005). This method has been recently used to examine trajectories of 
alcohol consumption in this field (Bobo et al., 2013; Britton et al., 2015). Consistent with 
previous studies (Bobo et al., 2013), square-root transformation was applied to our alcohol 
data to reduce the effects of the skewed distribution. As alcohol consumption was 
calculated over five time periods, we used quadratic and cubic polynomial terms in a 
censored normal model (Britton et al., 2015; Jones & Nagin, 2013) to describe non-linear 
trajectories. We first used the unadjusted model to identify the optimal number of trajectory 
groups. The best fitting model was selected using (i) the criteria of Bayesian Information 
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Criterion (BIC); (ii) the requirement of minimum mean posterior probability of group (0.70 
or greater in all groups); and (iii) previous knowledge about women’s alcohol consumption 
patterns. Due to the wide range of women’s age at pre-pregnancy (Britton et al., 2015), we 
included maternal age at Time 1 as a fixed covariate in the adjusted model since age is 
synchronous with the time variable in our data (Jones & Nagin, 2007; Jones & Nagin, 
2012). The BICs and mean posterior probability of unadjusted and adjusted models were 
compared to select the best fit model for further analyses. 
Next, we conducted chi-square analyses to determine if trajectory groups differed for 
each life course outcome at 27 years. Then, unadjusted and adjusted binary logistic 
regression and multinomial logistic regressions were applied to examine the association 
between membership in each trajectory and life course outcomes2. 
To assess any effects of attrition, we applied multivariate logistic regression with 
baseline predictors to compare those lost to follow-up with those in the final analyses. We 
also used MI, a missing data techniques proposed by Little and Rubin (1987) (Little & 
Rubin, 1987a) to deal with the missing data. To improve a missing at random assumption, 
we included various covariates (e.g. covariates and other outcome variables which may 
occur at pre-pregnancy) in MI (Hardt et al., 2012; Sterne et al., 2009).  We used 20 and 50 
cycles to impute the missing values and repeated our analyses using the data sets 
(Royston, 2005). 
Stata 13.0 was used to perform the analyses where a p-value of <0.05 was adopted 
as a threshold for significant results. The low-stable alcohol consumption trajectory group 
was selected as the reference category in all our analyses. 
8.3 Results 
The 3337 women whose data were available at Time 6, had a mean age (Mage) at 
recruitment of 25.5 years with a standard deviation (SD) of 5 years. At the 27-year follow-
up, 65.6% of women were married; 37.0% reported being ever divorced; 47.3% had more 
than three children; and 19.0% reported ever having had a pregnancy termination. 
  
                                            
2 It is noted that we were unable to use ordered logistic regression for the outcome variables of happiness 
and satisfaction as the Brant test indicated the assumption of proportionality is violated. We employed 
multinomial logistic regression in this case. 
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Table 8-1 Characteristics of four drinking-trajectory groups, unadjusted and adjusted model  
Parameters 
Four-group model of maternal alcohol consumption trajectory 
Unadjusted model Adjusted model 
Frequency N (%) N (%) 
Abstainers 391 (11.7%) 371 (11.1%) 
Low-stable 1957 (58.6%) 1978 (59.3%) 
Moderate-escalating 850 (25.5%) 849 (25.4%) 
Heavy-escalating 139 (4.2%) 139 (4.2%) 
BIC BIC = –21535.41 BIC = –21524.90 
Mean posterior probability   
Abstainers 0.86 0.88 
Low-stable 0.92 0.92 
Moderate-escalating 0.88 0.88 
Heavy-escalating 0.92 0.92 
8.3.1 Women’s trajectories of alcohol consumption 
In unadjusted analyses, we examined from two to four alcohol consumption trajectory 
groups. The results suggested that four drinking-trajectory groups with BICunadjusted = -
21535.41 was the model that best fitted our sample as its BIC was closest to 0, it met the 
requirement of mean posterior probability (see more in Appendix Table 8-1).  Adjustment 
for maternal age further improved the model fit (BICadjusted = -21524.90) and slightly 
changed the number of observations in each trajectory group (Table 1). We selected the 
four-group model with age as a fixed covariate as our final model for further analyses. 
Figure 8-1 shows observed trajectories for the four groups which are labeled and 
described as follows:  
Non-drinkers/abstainers (bottom line in the figure) comprised 11.1% of respondents 
with mean posterior probability = 0.88. Women in this group reported no alcohol 
consumption or minimal consumption at each interview. 
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Figure 8-1 Four group-trajectories of women’s alcohol consumption over 21 years 
 
Low-stable drinkers (the lower-middle line) comprised 59.3% of respondents with 
average posterior probability of membership = 0.92. Women in this trajectory group 
consumed an average of nearly a standard drink per week pre-pregnancy. They reduced 
their consumption to 0.5 drinks per week when they found out they were pregnant; then 
kept drinking at this level up until 14 years post-birth. At 21 years, their average alcohol 
consumption was the equivalent to 1.2 standard drinks a week. 
Moderate-escalating drinkers (the upper-middle line) comprised 25.4% of women 
in the sample. These women had a moderate level of alcohol consumption (nearly five 
drinks per week) pre-pregnancy, and reduced their consumption during pregnancy. After 
giving birth, they increased their consumption but it still remained at a moderate level of 
about seven drinks per week at the 21-year follow-up. The mean posterior probability of 
this group was 0.88. 
Heavy-escalating drinkers (the top line) comprised 4.2% of the sample with 
average posterior probability of 0.92. This group included only a small proportion of the 
sample; however, the pattern of alcohol consumption among this group changed 
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substantially over time. Women in this group consumed alcohol at a high-moderate level of 
12 standard drinks per week at pre-pregnancy. They reduced their consumption to nine 
standard drinks a week during pregnancy. However, their alcohol consumption returned to 
their pre-pregnancy drinking level at 5 years post-birth.  From Year 5 to Year 14, these 
women sharply escalated their alcohol consumption from a high-moderate level (12 drinks 
per week at Year 5) to a heavy level (20 drinks per week at Year 14). The mean level of 
alcohol consumption among these women did not change from Year 14 to Year 21. 
We performed chi-square analyses to examine the significant differences among 
alcohol consumption trajectories for each outcome at 27 years. Significant differences in 
alcohol consumption trajectories were found for marital status [X2(6) = 44.5, p <0.001], 
divorce [X2(3) = 15.6, p <0.001], number of partners [X2(6) = 60.7, p <0.001], number of 
live births [X2(3) = 45.1, p <0.001], number of pregnancy terminations [X2(3) = 38.7, p 
<0.001], and happiness [X2(6) = 16.0, p <0.05]. Group differences in satisfaction with life 
[X2(6) = 3.5, p = 0.75] were not statistically significant (details in Appendix Table 8-2). 
Table 8-2 Multinomial/binary logistic regression models predicting marital relationship and 
dissolution outcomes at 27 year follow-up 
 Models 
Marital relationship and dissolution at 27 year follow-up 
Marital status1 Divorced2 No. of partners3 
Single/ living 
together 
RRR (95% CI) 
Separated/ 
divorced 
RRR (95% 
CI) 
Ever divorced 
OR (95% CI) 
None 
RRR (95% 
CI) 
2+ partners 
RRR (95% 
CI) 
Unadjusted      
Low-stable (ref.) 1.0 1.0 1.0 1.0 1.0 
Abstainers 0.5 (0.3–0.8) 1.1 (0.8–1.4) 0.7 (0.6–0.9) 1.6 (1.1–2.3) 0.5 (0.3–0.7) 
Moderate-escalating 1.5 (1.2–1.9) 0.9 (0.7–1.1) 1.2 (1.1–1.5) 0.9 (0.7–1.3) 1.5 (1.2–1.8) 
Heavy-escalating 2.5 (1.6–4.0) 1.5 (1.0–2.3) 1.2 (0.8–1.7) 1.2 (0.6–2.4) 1.9 (1.3–2.9) 
Adjusted*      
Low-stable (ref.) 1.0 1.0 1.0 1.0 1.0 
Abstainers 0.6 (0.4–1.1) 1.1 (0.8–1.5) 0.7 (0.6–0.9) 1.7 (1.2–2.4) 0.5 (0.3–0.7) 
Moderate-escalating 1.5 (1.1–1.9) 0.9 (0.7–1.1) 1.1 (0.9–1.4) 1.1 (0.8–1.5) 1.2 (1.0–1.8) 
Heavy-escalating 2.6 (1.5–4.2) 1.5 (1.0–2.3) 1.2 (0.8–1.7) 1.4 (0.7–2.8) 2.1 (1.4–3.2) 
Note: Bold = p <0.05; RRR = relative risk ratio; OR = odds ratio; CI = confidence interval; 1 
Reference category is married; 2 Reference category is never divorced; 3 Reference category 
is one partner; * controlled for maternal age, socioeconomic status, mental health symptoms, 
and outcome variables measured at Time 1. 
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8.3.2 Multinomial/logistic regressions predicting outcomes at 27-year follow-up 
 Tables 8-2 to 8-44 show unadjusted and adjusted associations between life course 
trajectories of alcohol consumption and family life, reproductive, and well-being 
consequences at the 27-year follow-up. As with the chi-square analyses discussed earlier, 
women’s life course alcohol consumption trajectories were predictors for all outcomes at 
27 years, except for satisfaction with life. These trajectories continued to independently be 
predictors of these outcomes even after controlling for various covariates at Time 1. 
Abstainers: were more likely to be married, be less likely to have had a marital 
breakdown and/or have more than two partners, and be less likely to report ever 
terminating a pregnancy (Table 8-2, 8-3). 
Moderate-escalating drinkers:  were more likely to be unmarried, have had two or 
more partners in their life, have had fewer children, and more likely to report termination of 
a pregnancy. 
Heavy-escalating drinkers: tended to be unmarried, have had two or more partners, 
and more likely to report unhappiness at the 27-year follow-up. 
Table 8-3 Binary logistic regression models predicting reproductive outcomes at 27-year 
follow-up 
Models 
Reproductive outcomes at 27 year follow-up 
No. of live births  No. of pregnancy 
terminations 
3+ live births  
(ref.) 
1–3 live 
births 
OR (95% CI) 
 None (ref.) 
OR (95% CI) 
1+ times 
OR (95% CI) 
Unadjusted      
Low-stable (ref.) 1.0 1.0  1.0 1.0 
Abstainers 1.0 0.7 (0.6–0.9)  1.0 0.4 (0.3–0.7) 
Moderate-escalating 1.0 1.6 (1.3–2.0)  1.0 1.4 (1.2–1.8) 
Heavy-escalating 1.0 1.7 (1.1–2.6)  1.0 1.7 (1.1–2.6) 
Adjusted*      
Low-stable (ref.) 1.0 1.0  1.0 1.0 
Abstainers 1.0 0.8 (0.6–1.1)  1.0 0.4 (0.2–0.6) 
Moderate-escalating 1.0 1.6 (1.3–1.9)  1.0 1.5 (1.1–1.9) 
Heavy-escalating 1.0 1.5 (0.9–2.5)  1.0 1.4 (0.8–2.3) 
Note: Bold = p < 0.05. OR = odds ratio; CI = confidence interval; * controlled for maternal age, 
socioeconomic status, mental health symptoms, and outcome variables measured at Time 1. 
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Attrition analyses showed that women who were lost to follow-up were 
disproportionately young and unmarried with lower incomes and lower education. They 
also reported lower levels of happiness and a higher rate of anxiety problems (see more in 
Appendix Table 8-3). In MI analyses, we compared the estimates obtained from the 
sample of 3337 women to those calculated from 6753 women. We found the same pattern 
of results, suggesting that our findings are unlikely to be biased under the assumption of 
missing at random (See more Appendix Table 8-4, 8-5, and 8-6). 
8.4 Discussion 
Using data from a prospective birth cohort study, we examined women’s alcohol 
consumption trajectories over 21 years, and whether these trajectories predict mid-life 
outcomes at the 27-year follow-up. Four group-trajectories of alcohol consumption were 
identified: abstainers, low-stable drinkers, moderate-escalating drinkers, and heavy-
escalating drinkers. Over women’s reproductive life course, we found evidence of a high 
level of stability of alcohol consumption for abstainers and low-stable drinkers, but 
changeability for moderate and heavy-escalating drinkers. 
The stability characteristic of women’s patterns of alcohol consumption over time are 
consistent with the findings from previous studies (Brennan et al., 2011; Gee et al., 2007; 
Geels et al., 2013; Platt et al., 2010) regardless of the differences in their measurement of 
alcohol consumption and research methodology. The high-escalating trajectory group is of 
particular interest. However, our findings differ from these studies in that we did not find 
the decreasing and curvilinear patterns of alcohol consumption reported. This may reflect 
methodological differences, namely that previous studies tracked the alcohol consumption 
patterns of respondents who were aged 70 years onwards; while our study respondents 
ranged from 41 to 74 years of age (Mage = 53; SD = 5) at the 27-year follow-up. We found 
that for the majority of the population under 70 years, alcohol consumption remains at a 
relatively stable level. Previous studies suggest those over 70 years of age tend to 
decrease their level of alcohol consumption (Brennan et al., 2011; Geels et al., 2013). 
Additionally, the previous studies (Fillmore et al., 1991; Molander et al., 2010; Shaw et al., 
2011), which found declining patterns of alcohol consumption among women, assessed 
drinking-behaviour change based on their whole sample’s mean alcohol consumption; 
therefore, the authors were unable to estimate trajectories of individual variations with 
growth curve or other dynamic modeling procedures. 
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Table 8-4 Multinomial logistic regression models predicting wellbeing outcomes at 27-year 
follow-up 
Models 
Wellbeing outcomes at 27-year follow-up 
Life satisfaction1  Happiness2 
Satisfied 
RRR (95% CI) 
Dissatisfied 
RRR (95% CI) 
 Happy 
RRR (95% CI) 
Unhappy 
RRR (95% CI) 
Unadjusted      
Low-stable (ref.) 1.0 1.0  1.0 1.0 
Abstainers 0.9 (0.7–1.1) 1.0 (0.7–1.5)  0.8 (0.6–1.0) 0.7 (0.4–1.0) 
Moderate-escalating 1.0 (0.8–1.2) 1.0 (0.8–1.4)  0.9 (0.8–1.1) 0.9 (0.7–1.3) 
Heavy-escalating 1.1 (0.8–1.6) 1.1 (0.6–2.1)  1.4 (0.9–2.1) 2.0 (1.1–3.6) 
Adjusted*      
Low-stable (ref.) 1.0 1.0  1.0 1.0 
Abstainers 0.9 (0.7–1.1) 1.0 (0.7–1.5)  0.8 (0.6–1.0) 0.6 (0.4–1.0) 
Moderate-escalating 1.0 (0.8–1.1) 1.0 (0.7–1.3)  0.9 (0.7–1.0) 0.9 (0.6–1.2) 
Heavy-escalating 1.1 (0.7–1.7) 1.0 (0.5–2.0)  1.5 (0.9–2.3) 1.9 (1.0–3.7) 
Note: Bold = p <0.05. RRR = relative risk ratio; CI = confidence interval; 1 Reference category is 
very satisfied; 2 Reference category is very happy; * controlled for maternal age, 
socioeconomic status, mental health symptoms, and outcome variables measured at Time 1 
Our analyses are consistent with the findings from other longitudinal studies (Boden 
et al., 2013; Collins et al., 2007; Waldron et al., 2011; Williams, Wray-Lake, et al., 2012) 
which suggest that those who consume alcohol at higher levels may experience adverse 
consequences in their marital relationship. While this might be expected in a sample of 
women who have had an AUD, the current study involves a community sample of women 
whose drinking is generally not associated with a disorder. Moreover, previously reported 
associations were based on young population samples and alcohol consumption 
measured at one-time point (Collins et al., 2007; Williams, Wray-Lake, et al., 2012), we 
extended the knowledge by confirming the association for a sample of reproductive-aged 
women. In our study, higher alcohol consumption trajectories are predictors for being 
unmarried, having ever divorced, and having had multiple partners. Heavier drinkers are 
likely to experience disruption in their daily tasks, experience increased spouse conflicts, 
and marital dissatisfaction (Boden et al., 2013; Collins et al., 2007; Torvik et al., 2013). 
Poor marital quality, in turn, is likely to have led to an increase in the likelihood of divorce 
and having new partners. There may be a need to more specially address the effects of 
long-term alcohol consumption even if these levels of consumption are below what are 
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believed to be clinically harmful levels. Interventions may need attention to the escalating-
drinkers groups.     
We found that moderate-escalating drinking groups report a number of reproductive 
behavior consequences: women who consume higher quantities of alcohol tend to have 
fewer children and report more pregnancy terminations than low-stable drinking women. 
Our finding on pregnancy termination is consistent with a longitudinal study conducted in 
Russia (Keenan, Grundy, et al., 2014) which reported similar associations. Alcohol use by 
women has been associated with more frequent unsafe sexual practices (Pitpitan et al., 
2012) and unwanted pregnancies (Naimi et al., 2003; Reardon et al., 2004). Pregnancy 
terminations are plausible responses to unintended pregnancies. 
Women in the heavy-escalating alcohol consumption trajectory reported lower levels 
of happiness to women in other alcohol consumption trajectory groups. This is consistent 
with previous research (Koivumaa-Honkanen et al., 2012; Strine et al., 2008) showing that 
high/heavy alcohol consumption predicted dissatisfaction with wellbeing. Although the 
number of women in our study consuming at the heavy drinking level was very low (only 
4.1%), the group is likely to be experiencing a range of problems. 
The findings of this study need to be interpreted in the context of several limitations. 
First, we only examined the marital relationship, reproductive history, and subjective 
wellbeing consequences of life time alcohol-consumption trajectories. We did not include 
other socioeconomic and health outcomes such as employment status, domestic violence, 
or chronic disease outcomes as have other studies (Devries et al., 2014; Fergusson et al., 
2013; Rehm et al., 2010; Rehm & Gmel, 1999). Further research should explore the 
associations between different drinking trajectories and a broader range of outcomes. 
Second, in our analyses, we only controlled for proxy outcome variables and some 
covariates assessed at Time 1. The results might be different if we include residual 
confounding factors; further research should consider this. Another limitation was that this 
study may involve in the issue of endogeneity in the sense that these outcomes may occur 
before and lead women to consume more alcohol. To control for this possibility, in our 
analyses, we adjusted outcomes that happened at Time 1 (pre-pregnancy). However, 
these outcome variables and maternal alcohol consumption may coincide due to the 
impact of other variables that we were unable to manage. More research is needed to 
examine the possible reverse causal process. Fourth, our study only examined 
consequences of stable and increasing patterns of alcohol consumption. More longitudinal 
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research is needed to address the outcomes of decreasing and curvilinear patterns of 
women’s drinking. Next, self-reported alcohol consumption may underestimate actual use 
of alcohol, particularly among heavy drinkers, which may create bias. However, a self-
reported measure of alcohol consumption is generally a reliable and valid way of 
measuring alcohol consumption among populations (Del Boca & Darkes, 2003). While  
respondents may have under-reported their level of alcohol consumption, this under-
reporting appears to be proportional to the amount of alcohol consumed (Stockwell et al., 
2004). Finally, measures of outcome variables (e.g. subjective wellbeing) were obtained 
via non-validated psychometric scales which tend to attenuate the effect estimates. We 
acknowledge this weakness; however, happiness and satisfaction measures have 
considerable face validity and their use is consistent with other studies (Fischer et al., 
2014; Koivumaa-Honkanen et al., 2014; Koivumaa-Honkanen et al., 2012; Swain et al., 
2012). 
Conclusion 
Much of the previous research on the adverse consequences of alcohol use has 
involved those who binge drink or whose drinking meets the criteria for an AUD. In this 
context the level of alcohol consumption characteristics of women and the harms 
associated with moderate and heavy levels of alcohol consumption over an extent period 
of the life course have been given little attention. We found that a life-course trajectory of 
moderate and heavy-escalating alcohol consumption in a community sample is associated 
with a wide range of adverse outcomes at the 27-year follow-up. The trajectory-groups 
have not been previously described and their life-course outcomes have not been well 
documented. In the meantime, there may be a need to reorient prevention programs to 
those who exhibit moderate and heavy levels of alcohol consumption despite these levels 
of consumption being generally considered to be at sub-clinical level. 
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Chapter 9: CONCLUSION 
 
This study addresses three research aims: the first was to understand more about 
patterns of alcohol consumption by reproductive- aged women over their life course; the 
second was to determine the factors influencing changes in alcohol consumption over 
time; and the third was to investigate the social and health consequences of these patterns 
for women and their children. These aims were achieved by employing prospective pre-
birth cohort data from a sample of 6753 women who gave birth to a live singleton baby at a 
major public obstetric hospital in Brisbane between 1981 and 1983, and were followed up 
to 30 years after the birth of their baby. This study has used a life-course perspective as 
an analytical framework and employed group-based trajectory modelling together with 
other statistical methods to conduct the analyses and interpret the results. In this chapter I 
review the main findings and their contribution to what is already known. The strengths 
and limitations of this study, along with ideas for future research and implications for 
intervention are also discussed. Before reviewing the main findings, however, it is useful to 
present what past research tell us about women alcohol consumption, then, place these 
findings within a conceptual framework of Max Weber’s ideal type.  
9.1 Knowledge of past research on women and alcohol consumption 
All societies have their own cultures and social norms explaining and regulating 
drinking behaviour. A large body of literature has addressed the importance of cultural 
diversity of drinking norms and the changes of drinking norms associated with drinking 
behaviours in different places at different historical periods (Bloomfield et al., 2005; 
Christie-Mizell & Peralta, 2009; Kerr-Correa et al., 2007; Lyons & Willott, 2008; Room & 
Makela, 2000; Wilsnack & Wilsnack, 1997). 
Research focusing on the cultural diversity of patterns of alcohol consumption is 
based on the view that each culture or society has different drinking norms; different 
expectations of social roles for men’s and women’s drinking. In this light, drinking norms 
concern rules for who, where, when, and how to drink alcohol (Pyne et al., 2002). Studies 
throughout the world suggested that in almost all societies, men drink more alcohol than 
do women (Plant, 2008; Platt et al., 2010; Wilsnack et al., 2009). Yet, there are large cross 
cultural differences. Men are similar to women in alcohol use in some countries but less so 
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in others. The reasons for the gender differences in drinking behaviours have been 
discussed by many scholars. According to them, women often drink less than men 
because (i) alcohol may more adversely affect women’s social behaviour and 
responsibilities (Blume, 1997); (ii) women’s intoxication reduces social control of their 
sexuality by making women either more sexually disinhibited or more vulnerable to sexual 
advances (Purcell, 1994; Stewart, 1992); and (iii) intoxicating effects of alcohol may be 
perceived as incompatible with women’s traditional domestic roles and might signal a 
dangerous failure of social control over women’s family relationships and public behaviour 
(Purcell, 1994; Warner, 1997). In contrast, by drinking more than women, men may use 
alcohol to express their masculinity (Lyons & Willott, 2008), their strength, self-control, 
non-conformity, and willingness to take risk (Gotoh, 1994; McDonald, 1994). They may 
also use it to ignore social differences, gain social support, and form strong personal ties 
with one another (Hendry, 1994; Macdonald, 1994).  
Further the more women enter to the labour market outside their home, the more 
they accept men’s values and behaviours; the greater their freedom and independence 
(Bloomfield et al., 2001; Holmila & Raitasalo, 2005). As a result, drinking norms could 
change such that the amount of alcohol consumed by women may increase and approach 
the level of men’s drinking (Martinez et al., 2011; Roche & Deehan, 2002). This suggests 
that changes in social roles and the social position of women in society can lead to the 
changes in the volume of alcohol consumption reported by women. In Australian society, 
there may have been important changes in female drinking behavior because social norms 
are changing and women’s roles have changed, for example most women now enter the 
workforce. 
In addition to cultural diversity and drinking norms, researchers have commonly used 
social learning theory as a theoretical framework for understanding a range of human 
behaviours (Borsari et al., 2007; Ford, 2007; Neighbors et al., 2007; Ward, 2011). Social 
learning theory, which was first mentioned by Bandura (1969) and developed later by 
Bandura (1977, 2010) and others (Ford, 2007; Ward, 2011) proposed that cultural norms 
play as social and environmental factors in determining alcohol consumption and drinking 
patterns. This theory emphasizes the importance of observing and modelling the 
behaviours, attitudes, and emotional reactions of others. It takes the view that individuals 
are more likely to imitate and model those individuals they value, such as parents, siblings, 
and peers. 
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Durkheim and Weber did not directly mention the role of social norms on alcohol 
drinking but their works noted the influence of social norms on human behaviors directly 
and alcohol use and misuse indirectly. Both scholars emphasized the concept of “self-
regulation” and “control”. According to Durkheim, the “religious individualism” of 
Protestantism produced a culture in which norms emphasized self-sufficiency and self-
control, and in which people actually were less regulated by other people (Durkheim, 
1964). In the same way, Weber proposed the concept of “worldly asceticism” of 
Protestantism stressed the importance of self-regulation and self-restraint. Weber argued 
that the conditions of life in capitalist society required individuals to regulate their activities 
in order to survive and succeed (Weber, 1976). Protestant cultures or social norms of 
capitalist society functioned as a way of addressing the central concern with self-discipline 
and regulation. From this perspective, alcohol abuse became a focus for concerns and 
anxieties about individual self-control and self-regulation. Indeed, central to a number of 
protestant religion has been the characterization of alcohol as a social evil. The protestant 
religion has had a leading role in the temperance movement and efforts to restrict access 
to alcohol. 
In additional to social norms, a prominent body of research has found a significant 
relationship between peers and college student alcohol consumption (Ford, 2007; Harris 
Abadi et al., 2011; Wechsler & Nelson, 2008; Weitzman et al., 2003). Weitzmen et al 
(2003) in a multi- institutional sample of first year students in U.S found that students 
classified as heavy drinkers were more socially engaged and had more friends who drank 
heavily as opposed to those who were not classified as heavy drinkers. Some reports have 
consistently demonstrated the influence of parents may reduce when children go to 
college or leave home (Bahr et al., 2005; Hoffmann & Johnson, 1998; Windle, 2000), 
others have suggested that parents continue to influence their children’s drinking through 
modelling, attitude, monitoring, and interaction (Arria et al., 2008; Bahr et al., 2005; Borsari 
et al., 2007; Boyle & Boekeloo, 2006; Sessa, 2005; Varvil-Weld et al., 2012; Walls et al., 
2009; Wood et al., 2004).  
Another explanation of alcohol use generally and alcohol misuse in particular is that 
it is a means of coping with anxiety. The relationship between anxiety and alcohol 
consumption has attracted substantial attention from researchers. Anxiety is one of a 
number of factors leading to alcohol consumption, consistent with self-medication theory 
which was described by Khantzian (1985). Kantzian argued that socially anxious 
individuals drink to relieve their physiological and psychological symptoms. Based on this, 
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Chutuape and de Wit (1995) proposed three main assumptions of self-medication theory 
that (1) distressing psychiatric symptoms precede alcohol consumption; (2) alcohol 
consumption alleviates distressing psychiatric symptoms; and (3) respite from negative 
symptoms leads to continuing and excessive use of alcohol consumption. According to this 
theory, anxiety driven alcohol consumption leads to the development of alcohol-related 
problems and alcohol use disorders (Carrigan & Randall, 2003; Menary et al., 2011; Morris 
et al., 2005). Support for above propositions comes from several lines of evidence being 
drawn from both clinic and community samples. First, individuals commonly report that 
alcohol use is effective in reducing social anxiety (Bolton et al., 2009; Carrigan & Randall, 
2003; Menary et al., 2011; Morris et al., 2005). Second, several studies have concluded 
that higher social fears were associated with an increased risk of heavy alcohol 
consumption (Crum & Pratt, 2001; Menary et al., 2011). Using National Epidemiologic 
Survey on Alcohol and Related Conditions dataset, a nationally representative survey of 
U.S. citizens from 2001 - 2002 and 2004 - 2005, Menary et al. (2011) found that people 
with anxiety disorder and who self-medicate consume significantly more alcohol per day 
on average than those with anxiety disorder and who do not self-medicate. Third, using 
alcohol to alleviate anxiety is associated with alcohol-related problems such as lower 
mental health-related quality of life, alcohol dependence, etc (Buckner et al., 2006; Morris 
et al., 2005; Robinson et al., 2009). For instance, using the data from the National 
Epidemiologic Survey on Alcohol and Related Conditions dataset, a nationwide household 
comorbidity survey of the United States adult population collected in 2001-2002, Robinson 
et al (2009a) found that within the any anxiety disorder category, there exists a significant 
trend of decreasing quality of life when moving from no self-medication to self-medication 
with alcohol. 
The previous research have informed our knowledge that alcohol-consumption 
among women may change due to the changes of drinking norms and be influenced not 
only by their own socioeconomic status but also the impacts from their social 
environments. Empirical results have provided evidence showing the patterns of women’s 
drinking behavior may exhibit both stability and changeability over time. However, it seems 
that there is lacking a theoretical perspective capturing and explaining different trajectories 
of alcohol consumption by women. The next section will propose and discuss Max 
Weber’s ideal types as typical categorization of drinking behavior. 
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9.2 Ideal types as the categorisation of drinking behaviour 
An ideal type is a methodological construct developed by German sociologist, Max 
Weber. The concept of ideal type was historically popular among social scientists about 50 
years ago. Weber developed the concept in a number of methodological essays and used 
it across a variety of empirical inquiries, especially in his books The Protestant Ethic and 
the Spirit of Capitalism (Weber, 1905) and Economy and Society (Weber, 1922). 
An ideal type is constructed via a process of abstracting from empirical reality. Ideal 
types are rarely found in their pure, exaggerated, and one-sided form in real life. Weber 
argued that no scientific system has the capacity to fully conceptualise the diversity of 
particular phenomena. Therefore, he proposed the term ‘ideal type’, meaning that it is not 
a description of reality but it aims to give a concrete form of expression to such a 
description. So, the ideal type, according to Weber, is a concept formulated and 
constructed on the basis of facts; it also is a model including a class or group distinguished 
by particular characteristics (Cahnman, 1965; Weber, 1905). In this case, ideal type is 
used as a methodological tool for systematising, organising and comprehending social 
behaviour, against which researcher can measure reality. Weber suggested that every 
social behaviour has an ideal type. 
It is argued that if ideal types are constructed for illustrative purposes, then there is a 
need to know how ideal types correspond with reality—especially when they are being 
used to explain an agent’s social behaviour. Weber answered this question by stating that 
sociology was a science aiming at ‘the interpretative understanding of social behaviour in 
order to gain an explanation of its causes, its course, and its effects’ (Weber, 2009). 
Weber claimed that ideal types can be used as a research tool to guide social action 
(Weber, 1949). For Weber, causal explanations are essential to complete the project of the 
interpretive understanding of social agents. 
Weber’s concept of the ideal type has influenced many researchers. In some 
instances the concept of an ideal type has been criticised as too abstract, inconsistent and 
incapable of dealing with various contemporary problems in the social sciences (Hekman, 
1983; Turner, 1977). Structuralists also involved in these debates have suggested that 
Weber’s ideal type is an attempt to provide an explanation via understanding the motives 
of social actors rather than providing an analysis of how structures determine the places 
into which ‘agents’ are inserted by determinate processes (Turner, 1977). 
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People who follow Weber’s methodology have challenged the limitation of ideal types 
by showing that the concept of ideal types can accommodate a variety of levels of social 
scientific analyses, especially the link between the analysis of subjective meaning and 
structural forms (Hagenaars & Halman, 1989; Hekman, 1983). Typically, Hagenaars and 
Halman (1989) have proposed a connection between the ideal type and the application of 
latent class analysis. According to them, latent class analysis and ideal types or typologies 
share similar basic ideas, such as (i) reducing phenomena to just a few discrete types or 
the types that are defined on the latent level, (ii) variables are measured by nominal scale, 
and (iii) no restrictions are imposed on the form of the relations between variables 
(Hagenaars & Halman, 1989). 
It is clear that Weber’s ideal types provide the best fit to the analytical framework that 
has guided this study. The main findings in this study contribute and exemplify Weber’s 
ideal types in that women’s different drinking trajectories over 21 years are considered to 
be different typologies which characterise women’s drinking behaviour over their 
reproductive life course. As mentioned by Weber, sociology concerns itself with the 
interpretive understanding of social action and thereby with a causal explanation of its 
course and consequences (Weber, 1922). Applying Weber’s methodology, this study also 
seeks an explanation for why there are different drinking trajectories exhibited by 
reproductive-aged women; and what are the consequences associated with these drinking 
trajectories. The details of the main findings related to the drinking ideal typologies will be 
presented in the next section. 
9.3 Contributions of main findings 
This thesis makes a number of important and significant contributions to our 
understanding of how and why women’s alcohol consumption change over their 
reproductive life course as well as the social and health consequences for mothers and 
their offspring associated with these patterns. The key contribution of the current thesis 
lies in the identification and the development of different trajectories of women drinking 
alcohol across the reproductive stage of their lives: abstainers, low-stable drinkers; 
moderate-escalating drinkers, and heavy-escalating drinkers. The thesis demonstrates a 
high level of stability over time for the first two types of drinking and that the women with 
higher trajectories had personal negative outcomes across a range of indicators. While 
such findings are not inconsistent with the cross sectional research studies reviewed in the 
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comprehensive literature the strength of the present program of research lies in the fact 
that it is embedded in an exceptionally long ongoing longitudinal study and that the 
trajectories identified are meaningful. Specifically, the contribution of thesis’ findings are 
summarised and articulated in the following points: 
Heterogeneous groups of pregnant women with various patterns of alcohol consumption 
Previous studies suggest that most women stop or reduce their alcohol use during 
pregnancy and many women return to drinking alcohol postpartum and while 
breastfeeding (Callinan & Room, 2012; Ethen et al., 2009; Giglia & Binns, 2007; Maloney 
et al., 2011). Most studies, however, provide few details about the amount of alcohol 
women consume pre and postpartum, mainly because women tend to be asked whether 
they used alcohol when they were pregnant or breastfeeding compared with when they 
were not; and specify whether they used more, less, or the same amount of alcohol during 
this period (Callinan & Room, 2012; Maloney et al., 2011). Even though some studies 
have reported the amount of alcohol women consumed from the prenatal to postnatal 
period (Ethen et al., 2009; Giglia & Binns, 2007), they tend not to test the possibility that 
some women may change their drinking patterns more than others. This is partly because 
previous studies have examined changing patterns of alcohol consumption based on 
‘aggregate level change’ or a ‘variable centred’ focus, assessing alcohol consumption 
changes by mean alcohol consumption at each time point of survey. Also, women have 
tended to be treated as a homogenous group. Consequently, it is hard to profile who 
changed their level of alcohol consumption and who did not.  
The main findings in Chapter 4 add and contribute to current knowledge in the 
following aspects. First, we confirmed some general trends mentioned in previous studies. 
In addition, our findings revealed that over the pre and postpartum period there are 
heterogeneous groups of women with different drinking patterns. Specifically, women in 
our sample can be categorised into three groups, characterised by drinking at different 
levels (abstainers/minimal consumption, light consumption, and heavy consumption). 
Second, unlike other studies, by employing group-based trajectory modelling (Nagin, 
2005), our study has documented the number of women in each trajectory group and their 
levels of alcohol consumption during pregnancy. For example, the heavy-consumption 
group in our study included those who consume alcohol heavily prenatally (2.5 glasses per 
day); these women reduced their consumption to 0.61 glasses per day during pregnancy; 
then increased consumption again to 1.25 glasses per day during the breastfeeding 
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period. Clearly, this finding provides empirical evidence documenting the amount of 
alcohol the women consumed and changes in consumption over their pregnancy. Third, by 
identifying different patterns of alcohol consumption, we can characterise the profile of 
women in each drinking group (more details presented in Chapter 4), making it possible to 
consider targeting a group of women who engage in persistent, risky drinking behaviour. 
 Diverse patterns of drinking among women over their reproductive life course: are there 
diverse ideal types of drinking behaviour? 
The identification of multiple drinking trajectories for women from the prenatal to 
postnatal period raises the question about how alcohol consumption by these women 
changes over their reproductive life course? 
The main findings in our study (Chapter 5) bridge some gaps in the existing literature. 
First, we identified four distinct and consistent trajectories of alcohol consumption 
(abstainers, low-stable drinkers, moderate-escalating drinkers, and heavy-escalating 
drinkers) by women who are in the reproductive age range over 21 years of their life 
course. Previous studies in this area have tended to focus on the patterns of alcohol 
consumption among middle-aged and older women or female adolescents rather than 
reproductive-aged women (Bachman et al., 2013; Bobo et al., 2013; Brennan et al., 2010; 
Platt et al., 2010). Although some have previously addressed the drinking patterns of 
reproductive-aged women, these involved clinic- based samples, not community-based 
ones (Cook et al., 2013). Moreover, these studies have had limited length of following-up, 
normally 5 to 10 or 12 years (Bobo & Greek, 2011; Brennan et al., 2010; Cook et al., 
2013). Hence, our study contributes to the field in identifying changes in women’s alcohol 
consumption over 21 years. We were unable to find other studies which encompass the 
reproductive period—the period when there are major transitions in women’s lives. These 
transitions include having and raising child/children to adulthood. 
Australia is described as a high alcohol-consumption country where women in 
Australia consume about 7.2 litres of alcohol per person per year (WHO, 2014). Our 
finding suggests there are quite diverse patterns of drinking among women over the long-
term with about 70% abstaining and having low-stable consumption; 25% having 
moderate-escalating consumption; and only 5% having heavy- escalating consumption. 
This finding is consistent with the general distribution of alcohol consumption in society. 
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Second, our four trajectories support and provide the evidence of a high level of 
stability for abstainers and low-stable drinkers, but changeability for moderate and heavy-
escalating drinkers. It is noted that for longitudinal researchers, stability and change are 
two complementary phenomena in tracking drinking behaviour over time. Our findings, 
however, are inconsistent with previous studies which found a pattern of declining 
consumption and a curvilinear pattern (Bobo & Greek, 2011; Bobo et al., 2010; Brennan et 
al., 2011; Cerda et al., 2008; Cook et al., 2013; Gee et al., 2007; Platt et al., 2010; Powers 
& Young, 2008). It is probable that previous studies tracked the alcohol consumption 
patterns of respondents who were elderly, aged 70 years onwards (Brennan et al., 2011; 
Geels et al., 2013); while in our study respondents were in early to late-middle age. 
Third, it may be argued that the multiple trajectories of alcohol consumption in our 
sample may not represent a true developmental taxonomy of women’s drinking. The 
debate on this matter is ongoing although the group-based trajectory model has been 
applied in many fields (Nagin & Odgers, 2010a; Piquero, 2008). It is acknowledged that as 
with other statistical models, trajectory groups—an application of latent class analysis—are 
not literal depictions of reality; they involve a probability estimation of individuals who 
follow similar developmental trajectories (Nagin & Tremblay, 2005; Petras & Masyn, 2010). 
In other words, belonging to a particular latent class instead of to another enhances or 
diminishes the probability of obtaining a particular scoring pattern on the manifest 
variables, but does not absolutely determine this pattern. In terms of group division, 
researchers have argued that there are at least two or more underlying subgroups in a 
population and each group comprises individuals who are similar on a set of observed 
variables. Therefore, this study is based upon the supposition that there are analytical, 
empirical and substantive advantages inherent in using the group-based trajectory model 
to describe the heterogeneity of alcohol consumption patterns (Lanza et al., 2013; Petras 
& Masyn, 2010). 
Finally, the four distinct trajectories of alcohol consumption should be interpreted as 
consisted with Weber’s concept of ideal types. These ideal types of drinking trajectories 
were constructed on the basis of drinking behaviour at each time point and based on 
group-based trajectory modelling, an application of latent class analysis which shares a lot 
of similar characteristics with the ideal types (Hagenaars & Halman, 1989). Identifying 
these ideal types of drinking behaviour is a first step in testing a variety of causal 
explanations of the four drinking trajectories. 
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Factors associated with different drinking typologies: is there any difference between 
predicting short-term typologies versus predicting long-term ones? 
In the previous section, the different drinking trajectories characteristic of 
reproductive-aged women were presented. It is possible, however, that factors associated 
with short-term changes in alcohol consumption may differ from those predicting long-term 
changes in alcohol consumption, especially during the reproductive years which generally 
involves transitions in the life of women. Using baseline predictors to predict both the 
changes of these drinking trajectories over the prenatal to postnatal period and the 
changes over 21 years, we found that there were both similarities and differences between 
the short-term and long-term typologies of drinking. 
Regarding common factors, lower family income, being married, and high frequency 
of church attendance predicted membership of the abstaining/minimal-consumption 
trajectory; while being unmarried, having an unhealthy lifestyle and never going to church 
predicted membership of the heavier-consumption groups (including moderate and heavy-
escalating drinkers). Our findings are consistent with the ones from previous studies which 
also suggested that changes in alcohol consumption by reproductive-aged women are 
associated with family-related characteristics such as income, marital status, and 
religiosity (Ahlström et al., 2001; Bachman et al., 2013; Ethen et al., 2009; Kuntsche et al., 
2012; Maloney et al., 2011; Paradis, 2011; Skagerstrom et al., 2011).  
In term of different factors associated with the short-term typologies, membership of 
the abstaining trajectory was predicted by a low level of adversity, an unhealthy lifestyle, 
remaining married to original partner and having many children. These findings are in line 
with previous studies (Anderson et al., 2013; Ethen et al., 2009; Giglia & Binns, 2007; 
Skagerstrom et al., 2011). However, our study provides different results in comparison with 
others. For example, the study did not find an association between higher income and a 
heavy-consumption trajectory as others suggested (Chang et al., 2006; Pevalin et al., 
2001). We also found an inverse association between parity and the levels of alcohol 
consumption. Women with more than two children were more likely to be abstainers than 
those who had one child. It is to be expected that women with more children will have less 
time available for recreational drinking. This supports the finding from Meschke et al. 
(2008) but contradicts those from Hotham et al. (2008) and Tamaki et al. (2008). 
Because previous studies only examined predictors associated with the changes in 
pregnancy, or among women middle-aged and older, the findings in our study contribute to 
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the existing literature by extending the predictors to the whole period of childrearing—a 
period that may be stressful and lead to higher levels of what is sometimes described as 
self-medication with alcohol. 
It is also noted that the short-term and long-term drinking typologies share some 
similar baseline predictors. With some variables associated with the short time changes in 
alcohol consumption, we find no statistical associations with membership of the heavier 
drinking groups over the long term. It is possible that the baseline social predictors were 
not useful in explaining the long-term changing phenomenon. This may be due to the low 
numbers in the heavy-drinking category and subsequent diminished power to detect 
associations. 
Social and health consequences prospectively associated with trajectories of alcohol 
consumption by women 
The analytical framework which underlines the life-course perspective suggests that 
in addition to identifying the drinking trajectories over the life course, researchers may be 
able to use these trajectories to predict the social and health consequences associated 
with these trajectories (Britton et al., 2015; Lanza et al., 2013; Petras & Masyn, 2010). By 
using the MUSP data we were not only able to identify multiple drinking trajectories among 
women over 21 years of their reproductive life, we were also able to examine whether the 
drinking trajectories were associated with harm to the drinker and others. 
Maternal alcohol consumption trajectories predict gender differences in offspring’s alcohol 
use disorder and problem-gambling 
We found that a maternal trajectory of moderate-escalating alcohol consumption over 
14 years independently predicted offspring’s lifetime ever AUD at 21 years after 
adjustment for a range of potential confounders. Our findings contribute to research in this 
field in the following aspects. First, relatively few studies examining the association 
between maternal alcohol use and youth alcohol consumption used Australian population 
samples. Most previous studies involve samples selected overseas (Casswell et al., 2002; 
Englund et al., 2008) where the rates of adolescent alcohol use may be lower than in 
Australia (Ministry of Health, 2007; Toumbourou et al., 2009). Second, most existing 
studies have dealt with the measurement of maternal alcohol consumption at one time 
point rather than multiple time points (Van Der Vorst et al., 2009; Yeh et al., 2006; Yule et 
al., 2013; Zhang et al., 1999). Long-term patterns of maternal alcohol consumption are 
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more likely to reflect the influences of lifestyle than alcohol use measured at a single time 
point. Arguably, parental alcohol use assessed at a single point in time is a less stable 
measure of parental influence than a pattern which may be stable over an extended period 
of time. Finally, previous studies tend to measure adolescent outcomes based upon 
frequency and quantity estimates of alcohol consumption or alcohol-related problems 
(Casswell et al., 2002; Koning et al., 2010; Marsden et al., 2005; Poelen et al., 2007). 
Our analyses suggested that male children were more vulnerable to the effects of 
maternal alcohol use than female children. This finding supports a few studies claiming 
that maternal alcohol consumption is a good predictor of male alcohol use outcomes 
(Cleveland et al., 2014; Englund et al., 2008). Our study raises the possibility that mothers 
appear to be more open and possibly closer to their male offspring than their female 
offspring. The finding on ‘cross-gender influence’ differs somewhat from previous studies 
indicating that children tend to model their same sex parents’ drinking behavior (Yeh et al., 
2006). It appears that a large number of previous studies confirm the association between 
maternal alcohol consumption and offspring’s alcohol use but they have not provided 
evidence about whether or not mothers’ alcohol use has more influence on male rather 
than female offspring. Our study provides empirical evidence from a prospective 
community-based sample suggesting cross-gender influences on alcohol use. 
Similar to the finding on maternal alcohol consumption trajectories and offspring’s 
AUD, our analysis also found that a maternal trajectory of moderate-escalating alcohol 
consumption over 21 years is independently associated with a risk of their male offspring’s 
problem-gambling behaviour at 30 years—even after adjustment for a range of potential 
confounding variables. This finding is surprising in the sense that no previous studies have 
addressed the prospective association between mother’s alcohol consumption and their 
young-adult offspring’s problem-gambling behaviour. Arguably, alcohol use and gambling 
behaviour are both forms of sensation seeking or risk taking (Hayatbakhsh et al., 2013; 
Magoon et al., 2005; Vitaro et al., 2001). It may simply be that the offspring of mothers 
who consume alcohol in a persistent manner are more prone to behave in a risky manner, 
which includes drinking and gambling.  
Do higher alcohol consumption trajectories predict adverse outcomes of marital 
relationship, reproductive health, and subjective wellbeing at the 27-year follow-up? 
In terms of the association between women’s alcohol-consumption trajectories and 
their consequences, our findings show that being in the abstainers group predicts positive 
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outcomes such as being married, never having a divorce, never having multiple partners; 
and having fewer pregnancy terminations; while moderate and heavy-escalating 
trajectories are a predictor of being unmarried, having multiple partners, having fewer 
children, having a termination of a previous pregnancy, and reporting lower levels of 
wellbeing at the 27 year follow-up. Our findings bridge the gap in the current literature 
because previous studies have generally used alcohol consumption or alcohol-related 
problems recoded on one occasion to predict outcomes at a subsequent time. 
Moreover, much of the previous research on the adverse consequences of alcohol 
use has involved those who binge drink or whose drinking meets the criteria for an AUD 
(Boden et al., 2013; Cranford, 2014; Fergusson et al., 2013; Rehm & Gmel, 1999). Our 
findings suggest that a community sample of women whose drinking is generally not 
associated with a disorder may experience adverse outcomes which would be expected in 
a sample of women who have had an AUD. 
9.4 General strengths and limitations of the study 
Strengths of the thesis 
The strength of this study is the longitudinal design of the MUSP. The MUSP and its 
outcomes is a large and ongoing birth cohort study with 6753 women and their singleton 
child which began in 1981 in Brisbane and is still continuing. Women have been followed 
up to 27 years after their first participation in the study while their offspring have been 
followed up to 30 years after their birth (Najman et al., 2014). This enables us to examine 
the association between maternal alcohol-consumption trajectories and the consequences 
for mothers and for their offspring. Few studies have been able to do this as the costs and 
effort involved are often considered prohibitive.  
Second, alcohol consumption was measured prospectively using similar questions 
(quantity–frequency), making it possible to compare and limit recall bias. The repeated 
measurement of alcohol consumption created the capacity to track the patterns of 
maternal alcohol consumption over time. 
Third, the MUSP used validated instruments such as the CPGI, the Open Family 
Communication Scale, YSR, and Breslow’s Lifestyle Index, making it possible to compare 
the findings with other studies which used the same measures. Also most of the standard 
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measures had known psychometric characteristics which met generally agreed upon 
standards of validity and reliability. 
Lastly, the application of a group-based trajectory method is rare in the field of 
sociology, especially in examining drinking-behaviour change; while in criminology, the 
method is very popular. Successfully applying the method to examine the patterns of 
alcohol consumption contributed to further understanding of how levels of alcohol 
consumption change over time. As a result, we were then able to apply a life-course 
analytical framework to examine predictors and life-course outcomes associated with 
membership of each trajectory.   
Limitation of the thesis 
The limitations were discussed in detail in each chapter; however it is important to 
have a brief discussion of the main caveats. 
Like other longitudinal studies, attrition in MUSP is an inevitable problem and may 
cause bias in the analyses. While the MUSP began with 6753 women and their singleton 
child, at the 21-year follow-up, 55% of women provided their data for alcohol consumption 
analyses. Of the 3778 mother–child pairs who provided their information at the 21-year 
follow-up, only 2531 offspring completed the lifetime version of the CIDI; some 3416 
mother–child pairs were followed up at 30 years, but only 1691 offspring provided 
information on problem-gambling behaviour. Missing data due to attrition and item non-
response may create some bias and/or loss of statistical power (Little & Rubin, 1987b; 
Sterne et al., 2009). 
To test the effect of attrition, analyses have been undertaken throughout the thesis. 
The methods used included multivariate logistic regression and MI. Multivariate logistic 
regression was employed to compare those who had been lost to follow-up with those 
available for the final analyses. A number of baseline variables were included in the 
multivariate logistic regression to compare the characteristics of those who remained in the 
study and those who were lost to follow up. With MI (Klebanoff & Cole, 2008; Lee & Carlin, 
2012; Sterne et al., 2009), the 20 and 50 cycles of regression switching were selected to 
generate 20 and 50 imputation data sets containing all variables used in the main 
analyses. The analyses conducted on the missing sample were repeated with the imputed 
data sets. The results from 20 and 50 cycles of MI were then compared with the ones in 
the original analyses. However as Sterne and his college have noted “missing at random is 
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an assumption that justifies the analysis, not the property of the data” (Sterne et al., 2009). 
The assumption is likely to be incorrect, it however is widely used in different software 
programs which involve multiple imputation. 
A second limitation of this study was the quantity–frequency measure of alcohol 
consumption. Although the quantity–frequency measure has its advantages in terms of 
simplicity and relative ease of completion, the disadvantage is that it is unable to capture 
the heavy level of alcohol consumption (Bloomfield et al., 2013; Greenfield & Kerr, 2008; 
Livingston & Callinan, 2015). So, it may lead to downward bias in estimated volume 
compared with measures designed to capture unusual heavy drinking. If this is the case, it 
possibly provides a reason for the low proportion of women who consume alcohol heavily 
in our study. 
Another limitation was that the alcohol consumption measurement was based on 
self-report data. Self-reported data may underestimate actual consumption, particularly 
among heavy and binge drinkers, which tends to attenuate the effect estimates. 
Nevertheless, as noted by researchers, a self-report measurement of alcohol consumption 
is generally a reliable and valid way of measuring alcohol consumption among populations 
(Del Boca & Darkes, 2003). While it may be the case that respondents underreport their 
level of alcohol consumption, this underreporting appears to be proportional to the amount 
of alcohol consumed (Stockwell et al., 2004). 
This study was also limited due to only examining predictors measured at pre-
pregnancy/baseline. Arguably, many of these predictor variables are likely to change 
across the 21 years (e.g. depression, anxiety, adversity, income) or at least may change at 
some stages (e.g. marital status and education). However, previous studies have 
suggested that a change in drinking pattern is mainly affected by baseline characteristics 
(Bernat et al., 2008; Bobo et al., 2013; Molander et al., 2010; Moore et al., 2005). 
Following previous studies, this study limited its scope to using baseline predictors to 
predict the developmental trajectories of maternal alcohol consumption over the 21-year 
follow-up. To some extent, the thesis has to acknowledge the concern of residual 
confounding in analyses. 
Finally, there is the issue of endogeneity. When we asked respondents about the 
events or consequences (e.g. pregnancy termination) that had occurred, we also asked 
then about their alcohol consumption in that same period. As a result, we do not know 
whether or not pregnancy termination leads to heavier alcohol consumption trajectories or 
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consuming alcohol at higher levels over a long time leads to the termination. In general 
terms, although we have used a longitudinal methodology to test for causal sequences 
over time, we confront the reality that it is often difficult to narrowly track some changes 
and their consequences. Detecting cause and effect associations was the goal, and it is a 
goal which is rarely attained. Nevertheless, many causal possibilities have been identified 
which could be tested in further studies. 
9.5 Future research 
Of course more research is needed. Indeed, if the limitations reviewed above were 
addressed we would have a better understanding of how and why alcohol consumption by 
women changes over their reproductive life course, and of the life-course outcomes, 
associated with particular drinking trajectories, for women and their offspring. Further 
studies are listed below and could be treated as suggestions for future research. 
New birth cohort study should pay more attention to: 
First, there is a need for more appropriate lengths-of-time to follow-up. Reviewing 
existing literature showed that studies have limited their investigations to relatively short 
follow-up times, normally 5 to 10 or 12 years (Bobo & Greek, 2011; Brennan et al., 2010; 
Cook et al., 2013) when the reproductive period, with its major transitions, normally 
involves a much longer period of time.  
Second, the intervals between surveys should be addressed in a new birth cohort. 
Within MUSP, we surveyed and followed-up mothers up to 27 years and their offspring up 
to 30 years (Najman et al., 2014). Due to financial limitations, the intervals between 
surveys were quite different. The results, therefore, may not capture some events that 
could directly affect maternal drinking trajectories. 
Third, a new birth cohort should use appropriate measures of alcohol consumption to 
capture different levels of drinking. As mentioned in the limitations, the disadvantage of the 
frequency–quantity measure is that the heavy level of alcohol consumption may not be 
captured (Bloomfield et al., 2013; Greenfield & Kerr, 2008; Livingston & Callinan, 2015). 
This may lead to downward bias in estimated volume compared with measures designed 
to capture unusual heavy drinking. 
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Fourth, the MUSP has not collected information on father’s alcohol consumption at 
each phase of the study. The study only asked mothers at the 14- year follow-up about 
father’s alcohol use problems. Therefore, it is not possible to account for the influence of 
paternal alcohol consumption on offspring’s AUD or problem-gambling behaviour. A new 
longitudinal study should collect paternal alcohol consumption for further analyses to fully 
account for the effects of parental alcohol consumption on offspring’s AUD and problem- 
gambling behaviour. 
Further analyses for MUSP could be conducted: 
First, this study addresses the baseline predictors of maternal alcohol consumption 
trajectories. We were not able to examine non-baseline predictors or even the changes in 
predictors from baseline to follow-up surveys. Further work should consider these 
predictors over the women’s reproductive life course. This is likely to require a larger 
sample as differences between maternal and paternal drinking may need to be considered 
simultaneously. 
Second, our findings from this study support the evidence that moderate and heavy-
escalating alcohol consumption trajectories predict male offspring’s AUD and problem-
gambling behaviour. However, the reverse causal association remains possible—alcohol 
consumption leads to pregnancy termination (Chiodo et al., 2012; Coleman, Maxey, et al., 
2009; Keenan, Grundy, et al., 2014; Pedersen, 2007; Reardon et al., 2004; Roberts et al., 
2015; Tran et al., 2014). More analysis is needed on this issue. 
Finally, this thesis only examines the life-course outcomes (e.g. marital relationship, 
reproductive history, and subjective wellbeing) of women who have different alcohol 
consumption trajectories over 21 years of follow- up. Other socio-economic and health 
outcomes such as employment status, domestic violence, or chronic disease outcomes , 
which are examined elsewhere, (Devries et al., 2014; Fergusson et al., 2013; Rehm et al., 
2010; Rehm & Gmel, 1999) have not been addressed. Further research should explore the 
associations between different drinking trajectories and a broader range of outcomes. 
9.6 Implications for intervention 
This research was based on a prospective pre-birth cohort study of women in 
Brisbane, Australia. Research findings from this study do support the prevention programs 
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related to alcohol consumption by reproductive-aged women. The findings also contribute 
to the evidence-base for prevention programs aimed at adolescents and young adults. 
The study showed that about 80% of women in the heavy-consumption trajectory 
group were breastfeeding their babies during the time they were also consuming alcohol. 
This finding suggests the need for a public health campaign to educate women about the 
risks of alcohol use during breastfeeding. It is also noted that high consumption after birth 
was more prevalent among participants who were unmarried, had one child, never went to 
church and had a relatively unhealthy lifestyle. Alcohol use is intrinsic to a broader range 
of health behaviours, all of which need to be considered in framing a public health 
response. 
Regarding the long-term pattern of alcohol consumption, about one in twenty women 
is characterised by a pattern of escalating alcohol consumption which extends over the 
reproductive life course. Intervention programs might need to target these women as early 
as possible, perhaps even during their pregnancy. The focus of such an intervention would 
be on the period following the birth of their child. 
It appears that patterns of maternal alcohol consumption may have an independent 
effect on offspring’s alcohol consumption, with male children being more vulnerable to the 
effects of maternal alcohol use than are female children. Programs intended to address 
alcohol consumption by adolescents and young adults may need to focus on the 
behaviours of both parents early in the child’s life course. In addition, another research 
finding indicated that offspring who had consumed alcohol at the 14-year follow-up were 
more likely to report having an AUD at 21 years. The result may suggest that prevention 
addressing alcohol consumption by adolescents and young adults may need to be earlier, 
even at 14 years or less, as many offspring start using alcohol at a young age. 
The analyses indicated that not only is there a significant co-occurrence between 
alcohol consumption and problem gambling among the general sample but also that this 
association is considerably stronger in males than in females. Prevention and intervention 
programs need to target males for this reason.  
The data analysis showed that a life-course trajectory of moderate and heavy-
escalating alcohol consumption in a community sample is associated with a wide range of 
adverse outcomes at the 27-year follow-up. There may be a need to reorient prevention 
programs to those who exhibit moderate and heavy levels of alcohol consumption despite 
these levels of consumption being generally considered to be at sub-clinical level. 
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APPENDICES 
Appendix Table 4-1 Breastfeeding by different trajectories from the prenatal to postnatal period 
Breastfeeding up to 6 months 
follow-up survey 
Trajectories of alcohol consumption prenatal to postnatal period 
Total 
Abstainers Light consumption Heavy consumption 
n % n % n % n % 
Yes 2667 76.57 2106 81.60 371 77.13 5144 78.59 
No 816 23.43 475 18.40 110 22.87 1401 21.41 
Total 3483 100 2581 100 481 100 6545 100 
 
 
Appendix Table 4-2 Alcohol consumption before, during and after pregnancy among women in Perth, Australia 
  
Before pregnancy 
During 
pregnancy 
4 months 
postpartum 
6 months 
postpartum 
12 months 
postpartum 
n % n % n % n % n % 
Alcohol consumption 
Yes 395 67.3 208 35.4 220 37.5 239 40.7 221 37.6 
No 192 32.7 379 64.6 367 62.5 348 59.3 366 62.4 
Standard drinks/week 
0-2 189 47.8 171 82.2 122 55.5 127 53.1 104 47.1 
2.1-6.9 109 27.6 29 13.9 66 30.0 69 28.9 74 33.5 
7.0 or more 97 24.6 8 3.8 32 14.5 43 18.0 43 19.5 
(Source: Giglia RC, Binns CW. Patterns of alcohol intake of pregnant and lactating women in Perth, Australia. Drug and Alcohol Review 
2007.26(5):493-500) 
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Appendix Table 6-1 Characteristics of three-group drinking trajectories in unadjusted and 
adjusted model 
Parameters 
Three-group model of maternal alcohol consumption trajectory 
Unadjusted model Adjusted model 
Frequency - N (%)   
Group 1 337 (13.3%) 349 (13.8%) 
Group 2 1731 (68.4%) 1718 (67.9%) 
Group 3 463 (18.3%) 464 (18.3%) 
BIC BIC= -19402.03 BIC= -18531.29 
Mean posterior probability   
Group 1 0.86 0.84 
Group 2 0.93 0.93 
Group 3 0.92 0.81 
 
 
Appendix Table 6-2 Maternal alcohol consumption trajectories and offspring’s alcohol use 
disorder at 21 year follow-up (unadjusted and adjusted analyses) 
 
Note: Bold = p <0.05; a Assessed over 14 year follow-up; b Controlled for maternal age, marital 
status, and income at 14 year; c Controlled for model 1 plus the quality of mother and child 
communication at 14 year; d Controlled for model 2 plus maternal illicit drug use at 5 year and 
paternal alcohol problems at 14 year; e Controlled for model 3 plus children antisocial 
behaviours at 14 year; f Controlled for model 4 plus children smoking at 14 year. 
 
 
 
Maternal 
alcohol 
consumption 
trajectories a 
 Offspring’s alcohol use disorder (21y), Odds Ratio  (95% 
CI) 
Unadjusted 
 Adjusted 
Model 1b Model 2c Model3d Model 4e Model 5f 
Abstainers (ref.) 1.0 1.0 1.0 1.0 1.0 1.0 
Low stable 
drinkers 
1.4 
(1.1 - 1.8) 
1.4 
(1.1 - 1.8) 
1.4 
(1.1 - 1.8) 
1.4 
(1.0 - 1.8) 
1.4 
(1.0 - 1.8) 
1.3 
(1.0 - 1.8) 
Moderate 
escalating 
drinkers 
1.7 
(1.2 - 2.3) 
1.6 
(1.2 - 2.2) 
1.6 
(1.2 - 2.2) 
1.6 
(1.1 - 2.1) 
1.6 
(1.2 - 2.2) 
1.5 
(1.1 - 2.1) 
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Appendix Table 6-3 Maternal alcohol consumption trajectories and offspring’s alcohol use 
disorder at 21 year follow-up by gender of the child (unadjusted and adjusted analyses) 
Note: Bold = p <0.05; a Assessed over 14 year follow-up; b Controlled for maternal age, marital 
status, and income at 14 year; c Controlled for model 1 plus the quality of mother and child 
communication at 14 year; d Controlled for model 2 plus maternal illicit drug use at 5 year 
and paternal alcohol problems at 14 year; e Controlled for model 3 plus children antisocial 
behaviours at 14 year; f Controlled for model 4 plus children smoking at 14 year. 
 
 
 
  
Maternal 
alcohol 
consumption 
trajectories a 
 Offspring’s alcohol use disorder (21y), Odds Ratio  (95% 
CI) 
Unadjusted 
 Adjusted 
Model 1b Model 2c Model3d Model 4e Model 5f 
 Female offspring 
Abstainers (ref.) 1.0 1.0 1.0 1.0 1.0 1.0 
Low stable 
drinkers 
1.3 
(0.8 - 1.8) 
1.2 
(0.8 - 1.9) 
1.2 
(0.8 - 1.9) 
1.2 
(0.8 - 1.8) 
1.2 
(0.7 - 1.8) 
1.2 
(0.7 - 1.8) 
Moderate 
escalating 
drinkers 
1.5 
(1.0 - 2.5) 
1.5 
(0.9 - 2.4) 
1.5 
(0.9 - 2.4) 
1.4 
(0.9 - 2.3) 
1.4 
(0.9 - 2.3) 
1.4 
(0.8 - 2.2) 
 Male offspring 
Abstainers (ref.) 1.0 1.0 1.0 1.0 1.0 1.0 
Low stable 
drinkers 
1.6 
(1.1 - 2.3) 
1.6 
(1.1- 2.3) 
1.6 
(1.1- 2.3) 
1.6 
(1.1- 2.3) 
1.6 
(1.1- 2.3) 
1.5 
(1.1- 2.2) 
Moderate 
escalating 
drinkers 
1.9 
(1.3 - 2.9) 
1.9 
(1.2- 2.9) 
1.9 
(1.2- 2.9) 
1.8 
(1.2- 2.8) 
1.9 
(1.2- 2.8) 
1.8 
(1.2- 2.7) 
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Appendix Table 8-1 Parameters of different maternal alcohol consumption trajectory models 
over 21 years 
Different group 
models of maternal 
alcohol consumption 
trajectory 
Parameters of trajectory models 
BIC 
Mean posterior 
probability 
N (%) 
Two group-model    
Group 1 
–22461.62 
0.96 2466 (73.9) 
Group 2 0.92 871 (26.1) 
Three group-model    
Group 1 
–21882.15 
0.94 1943 (58.2) 
Group 2 0.89 1163 (34.8) 
Group 3 0.91 231 (6.9) 
Four group-model    
Group 1 
–21535.41 
0.86 391 (11.7) 
Group 2 0.92 1957 (58.6) 
Group 3 0.88 850 (25.5) 
Group 4 0.92 139 (4.2) 
Note: In the present study, maternal alcohol consumption trajectories were identified by Stata 
plugin software application.  We applied polynomial functions with linear, quadratic, cubic and 
quartic as alcohol consumption was measured over five time points. By analysing a different order 
of such polynomial types, we identified from two to four trajectory classes by using the same order 
(3 3 3 3). The four drinking-trajectory groups was selected as the best fitted model as its BIC was 
closest to 0 and it met the criteria of mean posterior probability.    
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Appendix Table 8-2 Prevalence (per cent) of outcome variables for women’s alcohol 
consumption trajectories over 21 years 
 Abstainers 
Low-
stable 
Moderate-
escalating 
Heavy-
escalating 
X2 
p value 
Marital status      
Married 68.7 66.4 64.8 52.2 44.5 
p <0.001 Single/living together 5.2 10.0 14.9 19.9 
Divorced/separated 26.1 23.6 20.3 27.9  
Divorce     
No 70.0 63.9 58.8 59.6 15.6 
p <0.001 Yes 30.0 36.1 41.2 40.4 
No. of partners      
None 13.4 7.9 7.0 8.2 60.7 
p <0.001 1 partner 77.0 73.8 67.9 61.9 
2+ partners 9.6 18.2 25.1 29.9  
No. live births      
1–3 children 59.5 67.0 76.9 77.3 45.1 
p <0.001 3+ children 40.5 33.0 23.1 22.7 
No. pregnancy 
termination 
     
None 91.1 81.9 76.0 72.6 38.7 
p <0.001 1+ times 8.9 18.1 24.0 27.4 
Satisfaction with life      
Very satisfied 40.0 37.3 38.0 33.3 3.5 
p = 0.75 Satisfied 49.2 53.1 52.3 54.8 
Dissatisfied 10.9 9.5 9.7 11.8  
Happiness      
Very happy 42.8 36.8 38.8 27.4 16.0 
p <0.05 Happy 50.4 55.2 53.7 58.5 
Not too happy 6.8 8.0 7.5 14.1  
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Appendix Table 8-3 Multivariate attrition analyses predicting those who were lost to follow-
up at 27 years 
Predictors1 
Odds of being lost to follow-up 
Unadjusted Adjusted2 
OR (95% CI) OR (95% CI) 
Maternal age   
Young women (≤25) (ref.) 1.0 1.0 
Older women (26+) 0.8 (0.7–0.9) 0.9 (0.8–0.9) 
Marital status   
Married (ref.) 1.0 1.0 
Single 1.9 (1.6–2.3) 1.5 (1.2–1.8) 
Living together/divorced 2.0 (1.7–2.3) 1.9 (1.6–2.2) 
Maternal education   
Post high school (ref.) 1.0 1.0 
Complete high school 1.3 (1.1–1.5) 1.2 (1.1–1.4) 
Incomplete high school 2.1 (1.8–2.5) 1.8 (1.5–2.2) 
Family income   
$10 400 or more (ref.) 1.0 1.0 
$10 390 or less 1.8 (1.6–2.0) 1.4 (1.3–1.6) 
Termination of pregnancy   
No (ref.) 1.0 1.0 
Yes (1+ times) 1.2 (1.0–1.5) 1.1 (0.9–1.4) 
Maternal depression   
Non depressed (ref.) 1.0 1.0 
Depressed 1.8 (1.4–2.2) 1.1 (0.8–1.4) 
Maternal anxiety   
Non anxious (ref.) 1.0 1.0 
Anxious 1.7 (1.4–1.9) 1.3 (1.1–1.6) 
Satisfaction with life   
Very satisfied (ref.) 1.0 1.0 
Satisfied 1.2 (1.1–1.3) 1.0 (0.9–1.2) 
Dissatisfied 1.6 (1.3–2.0) 0.8 (0.7–1.1) 
Happiness    
Very happy (ref.) 1.0 1.0 
Happy 1.2 (1.1–1.4) 1.1 (0.9–1.2) 
Unhappy 2.1 (1.6–2.7) 1.5 (1.0–2.1) 
Note: Bold = p <0.05; 1Predictors were measured at baseline; 2Model was adjusted for all 
factors listed. These factors were used in main analyses. 
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Appendix Table 8-4 Multiple imputations (20 cycles) of multinomial/binary logistic 
regression models predicting family life outcomes at 27 year follow-up (n = 6753) 
Models 
Family life outcomes at 27 year follow-up 
Marital status1 Divorced2 No. of partners3 
Single/ living 
together 
RRR (95% CI) 
Separated/ 
divorced 
RRR (95% CI) 
Ever divorced 
OR (95% CI) 
None 
RRR (95% 
CI) 
2+ partners 
RRR (95% CI) 
Unadjusted      
Low-stable (ref.) 1.0 1.0 1.0 1.0 1.0 
Abstainers 0.5 (0.3–0.8) 1.1 (0.9–1.3) 0.7 (0.6–0.9) 1.6 (1.1–2.3) 0.5 (0.3–0.7) 
Moderate-escalating 1.4 (1.1–1.8) 0.9 (0.7–1.1) 1.3 (1.1–1.5) 0.9 (0.7–1.4) 1.5 (1.2–1.9) 
Heavy-escalating 2.4 (1.5–3.9) 1.6 (1.0–2.4) 1.2 (0.8–1.8) 1.3 (0.7–2.4) 1.8 (1.2–2.9) 
Adjusted      
Low-stable (ref.) 1.0 1.0 1.0 1.0 1.0 
Abstainers 0.6 (0.3–1.1) 1.1 (0.9–1.4) 0.8 (0.6–0.9) 1.6 (1.1–2.3) 0.5 (0.3–0.7) 
Moderate-escalating 1.4 (1.1–1.9) 0.9 (0.7–1.1) 1.2 (1.0–1.5) 1.0 (0.7–1.4) 1.5 (1.2–1.9) 
Heavy-escalating 2.4 (1.4–5.0) 1.5 (0.9–2.4) 1.2 (0.8–1.8) 1.3 (0.7–2.4) 1.9 (1.2–2.9) 
Note: Bold = p <0.05; RRR = relative risk ratio; OR = odds ratio; CI = confidence interval; 1 
Reference category is married; 2 Reference category is never divorced; 3 Reference category 
is one partner. 
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Appendix Table 8-5 Multiple imputations (20 cycles) of multinomial logistic regression 
models predicting reproductive outcomes at 27 year follow-up (n = 6753) 
Models 
Reproductive outcomes at 27 year follow-up 
No. live child births  No. of pregnancy 
terminations 
3+ live births  
(ref.) 
1–3 live births 
OR (95% CI) 
 None (ref.) 1+ times 
OR (95% CI) 
Unadjusted      
Low-stable (ref.) 1.0 1.0  1.0 1.0 
Abstainers 1.0 0.7 (0.5–0.9)  1.0 0.5 (0.3–0.6) 
Moderate-escalating 1.0 1.6 (1.3–1.9)  1.0 1.4 (1.1–1.7) 
Heavy-escalating 1.0 1.4 (0.9–2.4)  1.0 1.7 (1.0–2.9) 
Adjusted      
Low-stable (ref.) 1.0 1.0  1.0 1.0 
Abstainers 1.0 0.9 (0.7– 1.2)  1.0 0.4 (0.2–0.5) 
Moderate-escalating 1.0 1.5 (1.2–1.8)  1.0 1.4 (1.1–1.8) 
Heavy-escalating 1.0 1.5 (0.9–2.5)  1.0 1.5 (0.7–2.9) 
Note: Bold = p <0.05; OR = odds ratio; CI = confidence interval. 
 
 
Appendix Table 8-6 Multiple imputations (20 cycles) of multinomial logistic regression 
models predicting well-being outcomes at 27 year follow-up (n = 6753) 
Models 
Well-being outcomes at 27 year follow-up 
Life satisfaction1  Happiness 2 
Satisfied 
OR (95% CI) 
Dissatisfied 
OR (95% CI) 
 Happy 
OR (95% CI) 
Unhappy 
OR (95% CI) 
Unadjusted      
Low-stable (ref.) 1.0 1.0  1.0 1.0 
Abstainers 0.9 (0.7–1.1) 1.0 (0.7–1.6)  0.8 (0.6–1.0) 0.7 (0.4–1.1) 
Moderate-escalating 1.0 (0.8–1.2) 1.0 (0.8–1.3)  0.9 (0.8–1.1) 0.9 (0.7–1.3) 
Heavy-escalating 1.2 (0.7–1.9) 1.5 (0.7–2.9)  1.5 (0.9–2.3) 2.5 (1.4–4.5) 
Adjusted      
Low-stable (ref.) 1.0 1.0  1.0 1.0 
Abstainers 0.9 (0.7–1.1) 1.0 (0.7–1.7)  0.8 (0.6–1.0) 0.7 (0.4–1.1) 
Moderate-escalating 1.0 (0.8–1.2) 1.0 (0.8–1.3)  0.9 (0.8–1.1) 0.9 (0.6–1.2) 
Heavy-escalating 1.1 (0.7–1.9) 1.4 (0.6–2.9)  1.4 (0.9–2.3) 2.4 (1.3–4.4) 
Note: Bold = p <0.05; RRR = relative risk ratio; OR = odds ratio; CI = confidence interval; 
1Reference category is very satisfied; 2 Reference category is never very happy. 
 
